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facial restoration 


Exclusive “True to Life’ Techniques 
Developed From Years of Research 


Undoubtedly, reconstructive surgery is the ideal treatment for con- 
genital defects and loss of a facial organ or symmetry either by ac- 
cident, disease or surgical extirpation. However, there are numerous 
instances where it is preferable to replace a removed or distorted struc- 
ture with an artificial appliance. 


Patients who either lose or have a distorted feature of the face represent 
@ serious problem in vocational and psychosocial readjustment. With 
complete of morale, many go into seclusion rather than face even 
their loved ones. 


After the fitting of a facial appliance, case histories show that the 
majority of patients are restored to a position of self-respect and eco- 
nomic self-sufficiency. 


Write For Free Pamphlet 


a, 
Mager and Gougelman, ine. 
|’ since 185! 
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SHARP 
DOHM 


O1VISION OF MERCK & CO., 


FLOROPRYL REDUCES INTRA-OCULAR TENSION RELIEVING PRESSURE ON DISK 


Prolonged relief in glaucoma 


FLOROPRYL 


(1SOFLUROPHATE, MERCK) 


FLOROPRYL exceeds both physostigmine and 
pilocarpine in duration of action. 

A single instillation daily is adequate for the 
majority of patients. 

FLOROPRYL is used in wide angle and aphakic 


glaucoma and is particularly valuable when 
other miotics have failed to reduce tension. 


SUPPLIED: As a 0.1 per cent solution in peanut 
oil, 5-cc. vials. 
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TO BROAD 


SPECTRUM 
TERRAMYCIN* 


oF OxVTETRACYCLINE 


. 
PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. | 
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Cortef* 


for inflammation, 
neomycin 
for infection: 


Acetate Ointment 


OF MYOROCORTISONE COMPOUND 


Available in 5 Gm. and 20 Gm. tubes 


Each gram contains: 

Hydrocortisone acetate . . . . 10 mg. 
(1%) or 25 mg. (244%) 

Neomycin sulfate. ...... 5 mg. 

(equivalent to 3.5 mg. neomycin base) 

Methylparaben ........ 0.2 mg. 

Butyl-p-hydroxybenzoate . . . 1.8 mg. 


Tue Ursonn Company, Katamazoo, Micnican 
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AFTER TREATMENT 


TOPICAL HYOROCORTONE REDUCES BOTH EXCESSIVE VASCULARIZATION AND SCARRING 


Sight-saving therapy in corneal injuries 


ACETATE 
(HYDROCORTISONE ACETATE, MERCK) 


HyYDROCORTONE is a principal adrenocortical 
steroid and the one with the most pronounced 
anti-inflammatory action at the tissue level. 
Ophthalmic preparations of HYDROCORTONE 
effectively block the inflammatory response 
whether due to physical trauma, chemical 
irritants, foreign protein or other specific 


allergens. Certain patients who do not show 
adequate response to cortisone may be treated 
satisfactorily with HYDROCORTONE. 
SUPPLIED: Sterile Ophthalmic Suspension of 
HyYDROCORTONE Acetate : 0.5% and 2.5%, 5 ce. 
vials. Ophthalmic Ointment of HypRocor- 
TONE Acetate: 1.5%, 's oz. tubes. 


HYDROCORTONE is the registered trade-mark of Merck & Co., Inc. for its brand of hydrocortisone. 
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_ in amber bottles of 5 ce., with sterile 


eye dropper, each cc. of sterile suspension | if 
containing 15, mg. corTrit (hydrocortisone 


acetate) and 5 mg. TERRAMYCIN (oxytetracy- . 
cline hydrochloride) 


and for ocular Ophth Sup 
diseases ~ithout infection 


CORTRIL Acetate Ophthalmic Ointment 
Pfizer Syntex Products 


Pfizer 


Brooklyn 6, New York 
Division, Chas. Pfizer & Co., Inc. 


| 
pov -anti-intlammator 

| acetate ophthalmic suspension 


NEW 

PRECISION TESTING INSTRUMENT 
FOR PROFESSIONAL MEASUREMENT 
OF VISUAL SKILLS 


Visual skills of more than 12,000,000 workers 
have been tested through the Bausch & Lomb 
Occupational Vision Service. Of these, about 42%— 
more than 5,000,000—have been found to be 
in need of professional eye care. 

Now the same tests of visual performance 
can be made in your office. Use the Bausch & Lomb 
Professional Ortho-Rater for pre-refractive and 
post-refractive evaluation of the twelve visual skills. 
And for referred Occupational Vision patients 
it provides objective evidence of improvement 
resulting from professional care. 


BAUSCH & LOMB 


BAUSCH & LOMB 
P | | 
Ortho-Rater 
4 6000 
= 
| | 
Q 
: 
June 5-10 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


Shuron’s Widesite Curve 


Lens provides clear, com fortoble 
distorted vision from ecge to edge. 
Marginol astigmatic correction 
vides clarity of visicn from every 
angle. 


Widesite lenses gre of Shuron com 
trolled quality. Finish i: free fom 
aberrations, with fine polish 
Free from bubbles, seeds onc stride. 
Correct centering ond powering, 


Thickness is occvrote!y controflad. 


Prescribe lenses with 
plete confidence. . they're Gage 
aniseed First Quality 6. >!cble 


your Independent Opi Supply 


* 


With the highest lord of 


qvality’ 
engineering and production skills 
now concentrated on the Wide: 


Corterted Curve tens. Shoren” 
thus becomes the firs) «. 
in the optical indus) to tole 
positive Sep toword iminatien of 


all but Corrected 


COMPANY 


Ki 
WIDESITE Corrected Curve Lenses 
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THE ONLY SELF-LUMINOUS STEREOSCOPIC 
INDIRECT OPHTHALMOSCOPE 


AO-SCHEPENS BINOCULAR 
INDIRECT OPHTHALMOSCOPE 
OFFERS MANY PRACTICAL ADVANTAGES 


The new lightweight AO-Schepens Binoc- 
ular Ophthalmoscope allows you to study de- 
tails of the fundus to the extreme periphery. 
With the aid of scleral depression technique 
proficient observers can examine the ora ser- 
rata and the posterior portions of the pars 
plana ciliaris. The instrument is particularly 
useful in examining retinal detachments, tu- 
mors, retrolental fibroplasia, perforating wounds, 
and other pathological conditions practically 
impossible to examine adequately by other 
means in the region anterior to the equator. In 
this and the posterior regions wide field and 
low magnification provide an excellent means 
of observing the general fundus topography 

. while the three-dimensional image and 
exceptional depth of focus clarify details of 
irregular depth. 


A powerful illuminating unit is combined 


with the observation system on a comfortable 
headband giving adequate support and ad- 
justability. Interpupillary distance is adjust- 


able. Three coated condensing lenses are sup- 


« OBSERVATION TO THE EXTREME 
FUNDUS PERIPHERY 


GREATER FIELD OF VIEW 
RELATIVELY LOW MAGNIFICATION 
STEREOSCOPIC IMAGE 

MORE POWERFUL ILLUMINATION 
COMFORTABLE WORKING DISTANCE 


plied — a small diameter + 20D lens for the 
operating room, a medium diameter + 20D 
lens for routine examination, and a large 
diameter + 14D lens for examining minute 
fundus details. 

Ask your AO Representative or supplier for 
literature and a demonstration. 


Optical 


(Ay) INSTRUMENT DIVISION 
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real contribution to individual Misit Univis Booth Nos. 74-75. Gnivie 


See 7 CV* performance demonstrate THE UNIVIS LENS COMPANY 


Only tWO Menthsiold and already proven one off Dayton © New York @ Philedelphis 
the most Popular Multifocal lenses ever designed. Chicago Los Angelese San Francisco 
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ECTIVIN 


Ocular 
In Hay Fever... 
. 


ESTIVIN is a soothing eye drop which promptly 
and effectively relieves ocular and nasal 
discomfort due to 


hay fever 
allergic conjunctivitis 


conjunctivitis due to 
smoky, dusty, irritating air 
presence of foreign bodies 
the common cold 


ESTIVIN is an aqueous infusion of “rosa gallica L." 
It is decongestive and soothing to 
inflamed ocular and nasal membranes. 


ESTIVIN is non-toxic — safe. 


Dosage: One drop of Estivin in each eye two (2) 
or three (3) times daily will alleviate 
discomfort, and relieve severe itching of NEW 
the ocular and nasal membranes. PORTABLE 


Supplied: 0.25 fl. oz. DROPAK* ONE-DRO! 
The DROPAK is a new disposable “DROPAK’ 
plastic container which delivers single 
accurately measured drops of Estivin. 

Also supplied: 0.25 fi. oz. bottle 
complete with eye dropper 


SEND FOR OFFICE SUPPLY OF ESTIVIN IN NEW "‘DROPAK" 


Sehiyfedin & Eo. 


*trademark 


Pharmaceutical and research laboratories 
20 Cooper Square, New York 3, N. Y. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 
Corneal Section Scissors 


Latest Modification 


RAMON CASTROVIEJO, M.D., New York, N.Y. 


482 a-b* Scissors, Corneal Section Enlarg- 
ing CASTROVIEJO: improved model, blades 
angulated and curved. The,longer blade which 
is introduced into the anterior chamber is 
1 mm longer. It is blunt and is rounded like 
a spatula. This minimizes trauma to the cor- 
neal endothelium and iris. 


This extension of 1 mm on blade also makes 
it possible to continue cutting until the entire 
incision is finished without removing scissors 
from eye, as the longer blade remains 1 mm 
within the eye at completion of each cut. 


Right and left hand curve, spring handle. 


482 a and b 


Storz Instruments 
are available from 
Storz salesmen 
only. We do not 
distribute under 
any other name or 
trademark. 


NEW 
SUPPLEMENT 


Sent upon request 


474* Scissors, Corneal, CASTROVIEJO: 
angular 16 


476* Scissors, Anterior Synechiae, CAS- 
TROVIEJO 


475* Scissors, Corneal, CASTROVIEJO: 
curved 1 


481° Scissors, Iridocapsulotomy, CAS- 
TROVIEJO 


4570 Audubon Avenue, St. Lovis 10, Me. 
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to 

control 
ophthalmic §& 

infections...’ 


Opht 


brand of nitrofurazone, Eaton 


effective 
nonirritating 


halmic 
and 


Furacin combines powerful antibacterial action 
against a wide range of gram-positive and gram- 
negative organisms with remarkable lack of irrita- 
tion. The patient feels no stinging sensation, and 
regeneration of the highly sensitive corneal epithe- 
lium is not retarded. Furacin is effective in the 
presence of pus and mucus, and remains stable at 
body temperature. 


INDICATIONS: Conjunctivitis (especially staph- 
ylococcic) « Blepharitis and Abscesses of the Lids « 
Infected Corneal Ulcers « Keratitis « Dacryocystitis 
FORMULAS AND AVAILABILITY: 
Furacin Ophthalmic Liquid contains Furacin 0.02% dissolved in 
isotonic aqueous solution. \% fl. oz. 
Furacin Ophthalmic Ointment contains Furacin 1% in a petrolatum 
type base. 4 oz. tube. 
Reterences 

1. Pritikin, R. I.: J. Internat. Coll. Surgeons 17: 234, 1952. 

, and Duchon, M. L.: Mil. Surgeon 109: 706, 1951. 


3. , and Farmer, H. 8.: Mil. Surgeon 108: 309, 1951. 
4. Brennan, J. W.: Am. J. Ophth. 35: 1343, 1962. 
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THE NITROFURANS—A UNIQUE CLASS OF ANTIMICROBIALS oll]. 
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available soon! 


Sterile, stable, eye medications in the new 


Bes. 


Single dose sterile eye solutions Hanan 
in disposable dropper units, developed by : 
Robert R. Feinstein and Associates in collabora- 
tion with major eye hospitals in the U.S.A. 

A major advance in the maintenance of sterility 
in operating procedure and post operative 
therapy. A necessity in every eye operating room 
and wherever eye injuries are treated. 
STERIDROPPAS contain all important 
solutions required for ocular surgery. 


write now for further details to 
OPHTHALMOS, INC. 


4808 BERGENLINE AVE. 
UNION CITY, N. J. 
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A NEW STERILE 


OPHTHALMIC SOLUTION 


PILOCEL 1% A sterile buffered methylcel- 
lulose solution containing 
Pilocarpine Hydrochloride 


1%. 

PILOCEL 2% A sterile buffered methylcel- 
lulose solution containing 
Pilocarpine Hydrochloride 
2%. 

ADVANTAGES: 


Pilocel provides the physician with a sterile, accurately 
prepared miotic. The methylcellulose base insures more 
intimate and prolonged contact with the eye. Highly 
effective . .. well tolerated . . . convenient to use. 


PACKAGE: 


Pilocel solutions are packaged in 10 cc. hermetically 
sealed cluminum capped amber vials, dropper enclosed. 


WRITE FOR SAMPLES & LITERATURE 


Other Ophthalmic Solutions 
Bufopto with Neozin 
Bufopto with Methulose 
Bufopto with Sulfacel-15 
Bufopte with Zinc Sulfate 


*Pilocel — Brand of Pilocarpine Hydrochloride. 


AVAILABLE AT ALL PRESCRIPTION PHARMACIES 


PROFESSIONAL PHARMACAL CO. 


INCORPORATED 
PHARMACEUTICAL MANUFACTURERS 


San Antonio, Texas 
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“BRAND NEW 


but obtainabl “promptly, by “your pharmacist from his wholesale drug supplier 


STERILE BUFFERED 
MIOTIC SOLUTIONS 
for 


LAUCOMA THERAPY 


eoluloae 


SUPPLIED IN 


stie dropper container 


i. PROVIDES more prolonged 


tion with the eye — for DetisaRaaiaiam 


sopto- Conpine 


contains carpine HCI buffered 6.4 


"Santains ocarping HCl buffered to pH 6.4 


in sterile. 5% Methyl Cellulose solu- 
ition buffered to pH of 

and comfort for patent 
against 


RATED 


FT, WORTH, TEXAS 
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Eye Treatment TRAY 


ONE COMPACT UNIT provides individual compartments for all 
the equipment and medication common to eye treatment. Designed 
by Francis X. Sturner, Chief Pharmacist, Buffalo General Hospital. 


LIGHT, STURDY, HYGIENIC... 

constructed of embossed aluminum . . . easy to carry and easy to 
clean. Bottle compartments lined with rubber for snug, rattle-proof 
fit. Tray furnished with five 2-ounce and twenty-four 1/4-ounce 
dropper bottles, complete with fitments. Dimensions: 15” x 16” x 1” 
depth. You may order direct or through your supplier. 


$10 each (plus postage) 


The SARGENT Company 


1730 Eye Avenue, Northeast 
CEDAR RAPIDS, IOWA 
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A NEW MODEL 


INCORPORATING WHITE POLYTHENE HEADBAND 
FOR INCREASED COMFORT IS NOW AVAILABLE 


In response to many re- 
quests, a model incorpo- 
rating a WHITE Polythene 
Headband has been pro- 
duced. This refinement 
makes for added comfort 
and flexibility and has 
been very well received. 


Easily adjusting and locked sliding grip 


Double Universal 
inti 


Jointing 


Double Universal jointing 
enables lenses to be 
mounted in any desired 
plane or at any distance 
from the cornea. This eco- 
nomic and indispensable 
apparatus is achieving 
world-wide popularity. 


KEELER OPTICAL PRODUCTS, INC. 


617 South Fifty-Second Street, Philadelphia 43, Pa. 


Telephone: Granite 4-5310 
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The Moorfields Synoptophore has long enjoyed the universal 
recognition as the most important orthoptic apparatus. Originally 
evolved from the simple Worth’s Amblyoscope, its development 
MOORFIELDS has kept pace with the many improvements in orthoptic technique. 
When the two optical tubes are moved through any angle the 
movements are concentric with those of the visual axes. A simple 
SYNOPTOPHORE slow motion device is provided for duction exercises, and by 
releasing a locking key the two tubes may be rotated in co-ordina- 
tion for kinetic exercises. 
from Large diameter lenses and stainless steel mirrors, producing a 
brilliant image, are fitted into eyepieces so shaped to facilitate 
CLEMENT observation of the corneal reflexes. Auxiliary cells for standard 
sized trial lenses and prisms are supplied. 
The interlenticular distance may be varied from 50 mm. to 
CLARKE 80 mm. Interpupillary distances smaller than 50 mm. are perfectly 
accomodated. Cyclophoria and hyperphoria may be measured with 
great accuracy and the slow motion vertical screw is also valuable 
in estimating vertical ductions. Other features include adjustable 
chin and forehead rests, two flashing switches of the latest micro 
type and two dimming rheostats. 


CLEMENT CLARKE ORTHOPTIC EQUIPMENT INCLUDES: 
The Lyle Major Ambiyoscope. Hess Screens, Cheiroscopes, Worth’'s 4 Dot Tes. 
Diplopia Goggles, Rotating E Test, Maddox Handframe, Maddox Wing Te», 
Bar Readers, etc. 


“CLEMENT: CLAIR R RICE of ENGLAND 


63, WIGMORE STREET, LONDON, W.1. ENGLAND 
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drop for drop... 


SULAISILNY 
SHLOAW 


and minim for minim... 


STERILE 


OPHTHALMIC SOLUTIONS 


assure the utmost in: 
e CLINICAL EFFECTIVENESS 
e PATIENT PROTECTION 


Scientifically prepared, 

ISO-SOL ophthalmic solutions are: 
e physiologically active 

@ exceptionally well tolerated 

© buffered for stability 

@ sterile and bacteriostatic 


and available in a variety 
of preparations routinely employed 
in ophthalmologic practice. 


Specify ISO-SOL— 
each dropper bottle is sterile, 
sealed and dated. 


P M-Z SOLUTION 
anesthetic. mildly astringent, antiseptic and 


IVSULNOW “M “LS “LS “OD UYNVH NI 


“ONI ‘ANVdWO> 


Indicated 
eat in vernal conjunctivitis, Morax-Ax 
after removal of foreign bodies 
Contains Zine 
ulfate “Va % Phe. 
Piperocaine HCI. ¥, % —; HCl. 
5 sealed botties. buffered and sterile in 


enfeld conjunc. 


“LI 
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PRESCRIPTION OPTICIANS 


ST. LOUIS, MO. 
Erker Bros. Optical Co. 


610 Olive Street 
518 N. Grand Boulevard 


and Clayton, Mo. 
Prescription Opticians Since 1879 


CHICAGO, ILL. 


ALMER COE & COMPANY 


Prescription Opticiens 
Established 1886 
10 N. Michigan Ave. 
1648 Orrington Ave., Evanston, Ili. 


Dow Optical Co. 
PRESCRIPTION SPECIALISTS 


30 N. Michigan Avenue 
Chicago, Illinois 
Phone RAndolph 6-2243-44 


Suite 1015 


DEALERS IN OPHTHALMOLOGICAL 
EQUIPMENT 


PORTLAND, ORE. 


Hal. H. Moor, 315 Mayer Bldg. ®) 


Optician Established 1875 
520 Fifth Ave., New York 
255 Livingston St., Brooklyn 


Member Guild of Prescription Opticians of 
America 


CINCINNATI, OHIO 
L. M. Prince Co. 
Established 1872 
Prescription Opticians 
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RAPID ACTION RAPID ACTION 


A TIME SAVER IN CYCLOPLEGIA AND MYDRIASIS 


A new, virtually non-irritating cycloplegic-mydriatic compound with 
marked advantages in rapidity of action (30-60 minutes), depth of depression of 
accommodation, and promptness of recovery ... 12-24 hours without a miotic... 


Now... Council Accepted 


CYCLOGYL.» 


Hydrochloride 
brand of CYCLOPENTOLATE hydrochloride 
Effective in cases of darkly pigmented eyes normally refractory to cycloplegics, CYCLOGYL 
Hydrochloride does not appreciably affect intra-ocular pressure, and may be used with safety in 
all age groups. It “may successfully replace, or will certainly be a useful adjunct, to the use of 
homatropine and even atropine for routine office refraction.’” 
Write for literature 


CYCLOGYL (Hydrochloride) Available in 0.5% and 1.0% Solution, in 15 cc. Bottles; 1.0% Solu- 
tion, in 2 cc. Bottles 


Schiyfelin pharmaceutical ond research laboratories since 1794 


18 Cooper Square, New York 3, N. Y. 


1. Gettes, B. C., and Leopold, I. H.: A. M. A. Arch. of Ophth, 49:24 (Jan.) 1958. 
2. Stolsar, I. H.: Am. J. Ophth. 86:110 (Jan.) 1958. 
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CHECK THE ADVANTAGES OF THESE TWO 


Projection Perimeters 


Aimark Projection Perimeter 
—Curry & Paxton 


The test stimulus is of uniform brightness and is made to 
travel centrally along the arc up to 100° on either side of 
central fixation object. Sixty-four different test stimuli may 
be presented by combinations of three contro! wheels on 
top of lamp housing. Apertures in wheel ore all clear but 
of different sizes. Apertures in second wheel change colors 
from white to red, green or blue. Third wheel contains 
one free aperture and 3 free neutral filters of different 
optical densities. By means of a silently operated spring- 
loaded lever the stimulus in any part of an arc may in- 
stantaneously be extinguished or revecled by a flicker 
device. Recording is automatic. 


Goldmann Projection Perimeter 
—Haag-Streit 


Uniform illumination and variable at will. Complete inde- 
pendence of ill tion of perimeter bow! from light out- 
side as well as controlled constancy of contrast between 
basic illumination and brightness of object are some of 
the advantages. Targets of various sizes and colors and 
alwoys exactly the some reproducible contrast are projected 
on field of perimeter. Movement of the targets is controlled 
by meons of a handle which can be moved in any direction 
over a perimeter record chart. Position of handle on chart 
corresponds to position of target in hemisphere. 


if you do not have our instrument handbook with complete 
description of all equipment we handle—please write. 


che Flouse of Vision 


30 NORTH MICHIGAN AVENUE, CHICAGO 
MILWAUKEE * MINNEAPOLIS + DES MOINES 
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Neo-Synephrine hydrochloride 
ophthalmic viscous solution 10% in 
collapsible tubes of ¥ oz. 


spreads evenly 


WINTHROP-STEARNS INC. 


NEW YORK 18, N.Y. © WINDSOR, ONT. 


Neo-Synephrine, trademark reg. U. S. & Canada, 
brand of phenylephrine 


4 

CONJUNCTIVITIS 
1/8% solution. 


For rapid relief of congestion, itch- 
ing, smarting and lacrimation. 


REFRACTION, OPHTHALMOSCOPY 
2.5% solution. 

For prompt and short acting mydriasis 
virtually free from cycloplegia. 


< 


UVEITIS, POSTERIOR SYNECHIAE 
10% solution (plain or viscous) or 
10% emulsion. 

For freeing recently formed posterior 
synechiae as well as for prevention 
of synechiae formation in uveitis 
(with atropine). 


GLAUCOMA (certain cases and tests) 
10% solution (plain or viscous), 
10% emulsion or 2.5% solution. 

For temporary reduction of 
intra-ocular tension and for the 
provocative test for angle block. 


SURGERY 
2.5% solution or 10% solution (plain 
or viscous). 
For short acting powerful mydriatic 
effect, applied 30 to 60 minutes 
preoperatively. 
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FIGS. A AND B (DELLAPORTA f A) EN IATHERMY AGULATION SEALING THE MACULAR HOLE. THE DRAWING 
WAS MADE IMMEDIATELY AFTER THE TRANSBULBAR NEEDLE WAS WITHDRAWN. (FIG. B OAGULATION SCAR THREE 
MONTHS LATER 
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ENDODIATHERMY* 


A METHOD FOR SEALING MACULAR HOLES BY TRANSBULBAR COAGULATION 


ANGELOS M.D. 
Buffalo, New York 


Most ophthalmologists will agree that the 
surgical treatment of macular holes is very 
difficult and not always successful. The main 
reasons are the difficulty of exact localization 
and the unsatisfactory exposure of the pos- 
terior pole of the globe. 

Peripheral retinal tears can be accurately 
localized by the transillumination method of 
Weve-Lindner,' but this method is not easily 
applicable to macular holes because the space 
conditions of the surgically exposed posterior 
pole of the eyeball are very limited. Even in 
cases in which the assisting surgeon is able to 
spot the light beam of the ophthalmoscope on 
the surface of the sclera, the small size of the 
macular hole compared to the light beam does 
Usually 
only the approximate position of the macula 


not permit accurate localization. 
on the bared sclera is determined. 

For this purpose, Lindner’ measures 2.5 
mm. laterally from the optic nerve toward 
the insertion of the inferior oblique and 
Bock? measures 2.0 mm. nasally from the 
medial end of the insertion of the inferior 
oblique ; Pillat uses the instrument devised by 
Carsten® which consists of a thin wire, 
curved to fit the curvature of the sclera and 
equal in length to the surface distance be- 
tween limbus and macula. 

After the macula is approximately deter- 
mined by one of these methods, a so-called 
orientating coagulation is applied at the cor- 
responding spot of the sclera either by dia- 


* From the Eye-Bank and Research Laboratory, 
University of Buffalo Medical School. Dedicated 
to Prof. Karl Lindner on the occasion of his 70th 
birthday. 
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thermy or catholysis current, the latter being 
preferred because it produces a smaller scar. 

The position of the orientating coagulation 
in relation to the macular hole is checked by 
the ophthalmoscope and the subsequent punc- 
tures are calculated to hit the macular hole. 
These coagulations should be made by dia- 
thermic current because this produces firmer 
adhesions. The whole procedure is difficult 
because the posterior pole of the eye is not 
easily accessible and the coagulations are not 
easily recognized with the ophthalmoscope. 

Strampelli* directs the light of a specially 
designed lamp of Lange’s type over the sclera 
of the macular region while the surgeon ob- 
serves the macular hole with the ophthalmo- 
scope. The lamp produces a_ particularly 
small focused light ; its tip, being constructed 
of noninsulated metal, can be used as a dull 
diathermic electrode. 

The undermining procedure (Untermi- 
nierungsmethode ), invented by Lindner,’:® is 
another method for sealing macular holes. 
The chorioretinal adhesions are produced by 
chemical action of three-percent potassium- 
hydroxide solution injected between sclera 
and choroid at the area of the macular hole. 
The localization is made by transillumination 
but, for this procedure, an approximate lo- 
calization is sufficient. The undermining 
method is claimed to offer the best final vi- 
sion results ; it also is a difficult operation and 
can be very dangerous unless exactly per- 
formed. 

Secause all these procedures are difficult, 
require great skill, and often are not ac- 
curate, they have not become popular. In 
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Fig. 1 (Dellaporta). Through a small opening 
at the ora serrata, the needle is introduced into the 
globe, directed at the desired spot of the eyeground 
under ophthalmoscopic observation, and its point 
pricked into the globe's wall. 


dealing with retinal detachments with macu- 
lar holes, the ophthalmologist was and still is 
confronted with a formidable situation. 

In a series of experiments® on rabbits’ 
eyes, I tried to determine if it is possible to 
localize on the sclera a given point of the 
posterior half of the fundus with a trans- 
bulbar needle under ophthalmoscopic ob- 
servation. The conclusions were : 

1. Any spot in the posterior half of the 
fundus seen with the ophthalmoscope can 
be exactly localized on the outer surface of 
the sclera with the help of a long transbulbar 
needle. The needle is 30-mm. long and is en- 
tirely insulated by lacquer, except for its 
three-mm. long point. 

Through a small opening at the ora serrata, 
the needle is introduced into the globe, di- 
rected at the desired spot of the eyeground 
under ophthalmoscopic observation, and its 
point pricked into the globe’s wall (fig. 1). 
The point of the needle which perforates the 
previously exposed sclera indicates the cor- 
responding spot of the fundus. 

The perforation point is marked with 
gentian violet and, after withdrawing the 


needle, diathermy is applied there; in cases 
of flat detached retina, this will invariably 
hit the hole. In a similar way a foreign body 
or any other structure on the retina can be 
localized with the transbulbar needle. 

2. In retinal holes, coagulation can be 
produced directly by transmitting diathermic 
current to the sticking point of the transbul- 
bar needle (endodiathermy). In this case, 
care must be taken that the lacquer limit lies 
in front of the choroid so that the naked point 
of the needle contacts the sclera and choroid. 

3. The intensity and time of action for the 
diathermic current to produce such trans- 
bulbar coagulations are the same as those re- 
quired for diascleral diathermic puncture. 

4. The actual production of the coagula- 
tions can be observed with the ophthalmo- 
scope. Their size depends on the time the 
diathermic current is allowed to act. Two to 
eight seconds produces coagulated areas of 
one-third to four disc diameters. 

5. Transbulbar coagulation does no more 
damage than diascleral coagulation. In no 
case was the vitreous body injured by this 
method. 

These experiments led to the development 
of the following clinical procedure which | 
have successfully performed in three cases. 


SURGICAL PROCEDURE 


PRELIMINARY REMARKS 


The transbulbar needle* is 30-mm. long 
and Q.5-mm. thick. It is insulated with 
lacquer, except for its point which is three- 
mm. long and 0.2 to 0.3-mm. thick. The 
needle is mounted on a naked, round shaft, 
12-mm. long and 2.0-mm. thick. Electric cur- 
rent can be transmitted only through the 
shaft to the naked point of the needle. 

Special care must be taken that the insulat- 
ing lacquer is not defective. To test this, the 
needle is fixed on an ordinary electrode 
put distilled water, and ca- 


handle, into 


* Manufactured by C. Reiner, Mariannengasse 17, 
Vienna 9. 
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tholysis current sent through it. Hydrogen 
bubbles will immediately appear at any de- 
fective spot on the insulated part of the 
needle and, of course, at the naked point of 
the needle. The needle is made of rigid steel 
and is sterilized by dry heat. 

Connection with the electric current is 
established by a very thin, 20-cm. long, naked 
copper wire whose ends must be polished for 
easy conduction of the electric current. One 
end of the copper wire is passed through a 
12-mm., thin rubber tube which is subse- 
quently drawn over the needle’s shaft. The 
rubber tube presses the copper wire firmly 
against the shaft of the needle and also in- 
sulates the latter (fig. 2). The other end of 
the copper wire is attached by a hemostat 
to the operating field drape. Before the opera- 
tion starts, the lead plate, the passive pole of 
the diathermic apparatus, is fixed to the flank 
or leg of the patient. 


PREOPERATIVE CARE 

Rest in bed with stenopeic spectacles is 
recommended in order to flatten the detached 
retina. Repeated fundus examinations for 
detection of peripheral tears is important, as 
many of the macular holes are of secondary 
origin. 


PREPARATION FOR OPERATION 

Maximal pupil dilatation is achieved by 
repeated instillations of atropine and, if 
necessary, of 10-percent neosynephrine. The 
patient lies flat on a low operating table, his 
head resting on a small pillow in such a posi- 
tion that the surgeon, standing behind the 
patient’s head, can easily carry on direct 
ophthalmoscopy. 
ANESTHESIA 

A three-percent cocaine solution is in- 
stilled once before and once after the wash- 
ing of the eye. Cocaine instillations are re- 
stricted in order to protect the transparency 
of the cornea. Two-percent novocaine with 
adrenalin is used to infiltrate the external lid 


Fig. 2 (Dellaporta). The transbulbar needle with 
rubber tube on the shaft and connecting copper 
wire. 


angle and the retrobulbar space, and 0.3 ce. 
is also injected subconjunctivally over the in- 
sertion of each rectus muscle. 


OPERATION 


After canthotomy of the external lid angle, 
a small lid speculum is inserted. The sclera is 
exposed about the lateral rectus as in tenot- 
omy and the muscle is freed up to five mm. 
from its insertion. A traction suture is passed 
through this muscle and another one through 
the intact conjunctiva and underlying in- 
ferior rectus. These ligatures and the anes- 
thesia with two-percent novocaine provide 
complete immobility of the eyeball, which is 
necessary for the operation. 

The sterilized transbulbar needle, armed 
with the rubber tube and the copper wire, as 
already described, is then prepared. The free 
end of the copper wire is grasped with a 
hemostat and fastened to the dry operating 
field drape. 

The perforation of the eyeball at the ora 
serrata follows. The insertion of the lateral 
rectus is partially resected on the lower end, 
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and here a four-mm. long meridional incision 
of the outer two thirds of the scleral layers is 
performed with a keratome. A long Suarez 
de Mendoza (like McLean), 4-0, plain catgut 
preplaced suture is passed through the scleral 
wound lips and the catgut thread is pulled out 
of the groove of the scleral incision with a 
blunt iris hook. 

By gently pulling the loops of the pre- 
placed suture, the ground of the scleral in- 
cision is exposed, and surface diathermy is 
applied to the deep scleral layers and the 
underlying uvea. This will prevent hemor- 
rhage. 

The surgeon places himself behind the pa- 
tient’s head and adjusts the refraction of his 
direct ophthalmoscope to the level of the 
macular hole. For an operation on the right 
eye, the ophthalmoscope must be held with 
the left hand, for an operation on the left 
eye, with the right hand. The ophthalmoscope 
is then put aside. 

The proper transmission of current 
through hemostat, copper-wire, transbulbar 
needle is checked by cauterizing the conjunc- 
tiva with the point of the needle. In order 
to close the current, the assistant touches the 
hemostat, which is fastened to the copper 
wire, with the ball-shaped electrode. 

In the coagulated groove of the scleral 
incision, a small opening is then made with a 
keratome. The opening should be large 
enough for the transbulbar needle to pass 
through without any resistance. 

The surgeon holds the ophthalmoscope 
again with the appropriate hand, takes the 
shaft of the transbulbar needle between 
thumb and index finger of the other hand, 
and introduces the needle into the eyeball. He 
directs the needle’s point toward the center 
of the eye in order to avoid damage to the 
lens or the eye membranes. During this step 
he watches the pupillary area with the naked 
eye under oblique illumination with the light 
beam of the ophthalmoscope, with the operat- 
ing room darkened. 

When the needle is introduced about 10 
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mm. into the eye, its shining point, magnified 
through the refractive power of the eye, ap- 
pears behind the lens. At this moment, the 
oblique illumination is discontinued. 

The surgeon puts the ophthalmoscope to 
his eye and begins ophthalmoscopic observa- 
tion of the needle. The refraction of the 
ophthalmoscope should not be changed be- 
cause the needle is sufficiently visible with 
this adjustment. The surgeon watches the 
macular hole and pushes the needle slowly 
forward until its point is seen some milli- 
meters above the macula. 

This operative step is facilitated by observ- 
ing the following points : 

1. The refraction of the ophthalmoscope. 
The surgeon watches the macular hole with 
the ophthalmoscope (adjusted at the level 
of the macular hole) and at first sees the 
needle shadowlike but, the closer the needle 
point approaches the retina, the sharper it 
appears. When the point of the needle ap- 
pears as sharp as the macular hole, then the 
point is very close to the retina because it has 
reached the refractive level of the retina. 

2. The shadow of the needle on the fundus. 
The point of the transbulbar needle illumi- 
nated with the ophthalmoscope’s beam casts 
a shadow on the fundus. This shadow is the 
most dependable leader for directing the 
needle to the macular hole. The surgeon 
watches the needle’s point and its shadow 
coming closer; when they touch each other, 
the point of the needle has actually reached 
the retina. 

3. After some practice, the direction in 
which the needle has to be pushed forward is 
sensed with the fingers. 

The pricking of the needle into the eye 
wall, When the needle point is close to the 
macular hole, the only allowed movements are 
the forward-pushing or backward-pulling of 
the needle in the direction which is deter- 
mined by the straight line, connecting the 
scleral perforation at the ora serrata and the 
macular hole. Moverhent of the shaft of the 
needle in any sideward direction is dangerous 
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as the inner membranes of the eye may be in- 
jured by its point. 

The point is then passed through the macu- 
lar hole, to the choroid, and pushed slowly 
but firmly forward until the sclera is per- 
forated. The actual perforation of the sclera 
can be felt by the fingers. The lacquer limit 
must be just in front of the choroid. 

Now the ophthalmoscopic observation can 
be interrupted and the shaft of the needle 
released. Between the introduction of the 
needle into the eyeball and the pricking of 
its point into the sclera, the shaft of the 
needle must be held permanently by the sur- 
geon’s fingers. If the needle is released 
earlier, the heavier shaft will tilt and the 
needle point may injure the lens or the inner 
membranes of the eye. 

The actual production of the coagulation. 
The surgeon watches the macular hole with 
the ophthalmoscope and asks the assistant to 
close the current. Small air bubbles immedi- 
ately appear at the lacquer limit of the needle 
and, simultaneously, a rapidly growing co- 
agulation of the choroid and the retina is pro- 
duced. 

As soon as the borders of the retinal hole 
start to show the well-known whitish-yellow 
color, the current is shut off. For typical 
macular holes, two to three seconds of cur- 
rent action are enough to produce an appro- 
priate coagulated area of one-third to one- 
half disc diameters. If the current is al- 
lowed to act longer, the coagulation increases 
rapidly in size, causing undesirable damage of 
the macular retina. 

The adjustment of the diathermic ap- 
paratus producing the current should be the 
same as is usually administered for produc- 
ing ophthalmoscopically visible diascleral 
retinal coagulations. In typical macular holes, 
the retina lies close to the choroid so that 
both are simultaneously coagulated. When 
the point of the needle has been passed 
through the center of the macular hole, one 
can see the shining point surrounded by a 
small red ring, which is the choroid seen 
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through the retinal hole and around it the 
whitish-yellow ring of the coagulated retina 
(color plate, fig. a). 

The withdrawal of the needle must be car- 
ried out slowly, under ophthalmoscopic ob- 
servation. The shaft of the needle is grasped 
with thumb and index finger and carefully 
withdrawn in the same axis as its introduc- 
tion. The perforation is ophthalmoscopically 
visible as a round white spot lined by a fine, 
incomplete grayish ring. Its size is about one- 
third to one-half of the size of a typical 
macular hole (color plate, fig. a). 

Completion of the operation. The pre- 
placed catgut suture in the scleral wound lips 
is tied and the conjunctiva and the canthot- 
omy wounds are sutured. Penicillin may be 
given after surgery, atropine ointment is in- 
stilled, and both eyes are bandaged. The 
operation takes 15 to 20 minutes. 

Postoperative treatment: Dressing the 
eyes is done every second day. Both eyes are 
kept closed for 14 days. During this time, the 
patient must lie flat in bed. The postoperative 
irritation of the eye is very mild. The re- 
maining postoperative care is the same as in 
ordinary retinal detachment operation. 


REPORT OF CASES 
Case 1 


A 6l-year-old woman (M. K., No. 
886/51) was admitted on August 23, 1951, 
with retinal detachment covering the tem- 
poral half of fundus. At the periphery of the 
retina at the 8-o’clock position, a round hole 
of 0.5 dise diameter, and a typical macular 
hole were found. Vision: +2.0D, sph. = 
6/36, J5. The nasal half of the visual field 
was absent. The left eye was normal. 

Operation on August 25, 1951. Canthot- 
omy, exposing the temporal half of the 
globe, and temporary resection of the ex- 
ternal rectus were done. The peripheral hole 
was localized with the transillumination 
method of Weve-Lindner and sealed by five 
diascleral nonperforating diathermy applica- 
tions. The macular hole was sealed by a 
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single transbulbar diathermy application ac- 
cording to the technique already described. 

By allowing the current to act for two to 
three seconds, a coagulation of one-third 
dise diameter was produced (color plate, fig. 
a). After the needle was withdrawn, four 
perforating diathermy applications behind 
the peripheral hole were employed in order 
to drain the subretinal fluid. The postopera- 
tive course was uneventful. 

The last follow-up examination on Au- 
gust 4, 1952, 12 months after the operation, 
showed the retina completely attached, with 
partially pigmented coagulation scars at the 
periphery. In the macula a whitish-brown, 
slightly pigmented coagulation scar of one- 
fourth disc diameter was visible (color 
plate, fig. b). Vision was: +1.0D. sph. = 
6/36, J7. The visual field was normal except 
for a small central scotoma. 


Case 2 

A 5l-year-old woman (J. F., No. 
1008/51) had poor vision of the right eye 
since childhood, At a previous examination 
in 1946, a keloid corneal scar was noted on 
the right eye. Vision was 1/60, and with a 
—15.0D. sph. = 6/36, J3. 

Examination on her admission on October 
9, 1951, showed, besides the corneal scar, a 
central flat retinal detachment with a typical 
macular hole surrounded by cystoid degen- 
erated retina. The optic disc was surrounded 
by some choroidal atrophy. The vision was 
limited to counting fingers at 40 cm. and the 
visual field showed a 15- to 20-degree abso- 
lute central scotoma for a 10-mm. white ob- 
ject. The left eye was normal, with vision of 
6/6 and with a +2.0D. sph. J1. 

Operation on October 12, 1951. The macu- 
lar hole was sealed by the method of endo- 
diathermy; the diathermic current was al- 
lowed to act for three seconds. A coagulation 
the size of 0.5 disc diameter was produced. 
The postoperative course was uneventful. 

Ten days after the operation the coagu- 
lated area was flat, brown-grayish, and sur- 
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rounded by a small ring of atrophic choroid, 
which increased in the following days. One 
month after the operation, a brownish pig- 
mented coagulation scar of a size of one- 
third disc diameter, surrounded by a ring 
of atrophic choroid of a width of one-third 
to one-half disc diameter, was visible. The 
retina was attached, the vision with a — 10D. 
sph.-3/60,J13. 

On August 4, 1952, 10 months after the 
operation, the retina was attached, the fun- 
dus picture and vision were unchanged. Vis- 
ual field was normal except for an eight- 
degree absolute central scotoma. 

The small, ring-shaped atrophy of the 
choroid which developed around the coagu- 
lation scar after the operation was probably 
caused by the pre-existing abnormal stretch- 
ing of the choroid from the high myopia. 
This conclusion is justified by the fact that 
such atrophic changes around endodiather- 
mic coagulations were not seen in normal 
eyes either in animals or in men.* 

Case 3 

A lawyer (J. M., No. 1249/51), aged 69 
years, had been suffering from myopia since 
childhood. Flickering in the right eye for 
two months was followed by a retinal de- 
tachment of the temporal half of the fundus 
with a one disc-diameter tear located four 
dise diameters nasally from the optic disc. 
The refraction of the disc was —11D. sph., 
that of the tear —2.0D. sph. Vision was 6/18, 
J2, with correction ; the temporal half of the 
visual field was absent. 

Operation on November 13, 1951. A single 
diathermy application was applied with the 
transbulbar needle, the current being al- 
lowed to act seven to eight seconds. After the 
coagulation, the retina showed no changes 
because it was not close enough to the 
choroid. An uneventful postoperative course 
was followed by complete reattachment of 
the retina. 

Two, months later there was a_reddish- 
brown, round coagulation scar, three disc 


= 
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diameters in size, with atrophy of the pigment 
epithelium and sclerosed choroidal vessels. 


In the center a small white spot indicated 
the perforation of the sclera. Vision was 
6/8, J1, with correction. The visual field 
showed a small sector-shaped constriction 
superotemporally. 

On April 1, 1952 (four one-half 
months later), a macular hemorrhage had 
deteriorated the vision to 6/24. The last ex- 
amination, made on August 7, 1952, nine 
months after the operation, showed an at- 
tached retina and remnants of the macular 
hemorrhage. Vision was 6/18, J3, with cor- 
rection. 

This case shows that large coagulations, up 
to a size of three disc diameters, can be pro- 
duced with transbulbar diathermy applica- 
tion when the current acts for an adequate 
time. 


and 


SUMMARY 

Two cases of macular holes and one of 
nasal tear were successfully treated with en- 
dodiathermy. The last follow-up examina- 
tion conducted nine to 12 months after the 
operation showed that, in each of the three 
cases, the retina was in normal position. 
Judging from the clinical appearance, it can 
reasonably be concluded that the cure would 
be of lasting effect. 


COM MENT 


Mamoli’ was the first to use the principle 
of transbulbar coagulation in 1937, followed 
by Bangerter*® in 1940. Each author treated 
one case, using a needle similar to that de- 
scribed herein, but attached to an electrode 
handle. directed the needle under 
ophthalmoscopic observation, Kangerter un- 
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der observation with the contact glass and the 
slitlamp of Goldmann, at the sitting patient. 
These procedures displayed difficulties and 
complications which I also encountered in 
my own preliminary experiments.® They will 
be summarized briefly so that they may be 
avoided. 


1. No electrode handle should be used for 
attaching the transbulbar needle because it 
interferes with the ophthalmoscopic observa- 
tion. The angle between the ophthalmoscope- 
beam light and the electrode handle is so 
narrow that it is impossible to watch the 
retinal hole and the point of the needle simul- 
taneously. 

The electrode handle and the connecting 
electric cord are too heavy for the delicate 
transbulbar needle. It is not possible to hold 
the electrode handle in exactly the same di- 
rection as the transbulbar needle when the 
latter is sticking into the choroid-sclera. 

The slightest tilting of the electrode 
handle will curve the needle, and, when its 
point is withdrawn from the rigid sclera in 
the macula, it may spring up and injure the 
choroid and the retina. Moreover, the use 
of electrode handle has the disadvantage that 
the surgeon is compelled to carry on the var- 
ious steps of the operation—the introduc- 
tion of the needle, directing the needle to the 
macular hole, the perforation of the choroid- 
sclera, the actual production of the coagula- 
tion and the withdrawal of the needle—in 
one continuous manipulation. 

2. The transbulbar needle should not be 
introduced into the globe through the sclera 
with active diathermy current, as in Mamoli’s 
and Bangerter’s procedure, because this may 
result in coagulation and ensuing opacifica- 
tion of the vitreous body. Moreover, a perfo- 
ration of the sclera made with the point of 
the needle alone is too small for the thicker 
body of the needle itself. Pushing or pulling 
of the needle moves the whole eye simulta- 
neously, making fine manipulations difficult. 

3. The needle point should stick in the 
choroid-sclera during the coagulation. When 
the point of the needle is not pricked into 
the sclera, but only put on the choroid, as in 
Mamoli’s and Bangerter’s procedures, coagu- 
lation and opacification of the vitreous body 
may happen, Besides, it is difficult or im- 
possible to judge the intensity of the coagu- 
lation properly and, if during the coagula- 
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tion the point of the needle unintentionally 
contacts the retina, the latter will adhere to 
it and will be torn when the needle is with- 
drawn from the globe. Bock® had this ex- 
perience when using Bangerter’s method in 
experimental work. 

All these complications are prevented in 
the method described here, as no electrode 
handle is used, the needle is introduced 
through a surgically preformed opening, and 
the needle point is sticking into the choroid 
and sclera during the coagulation. 

The advantages of this operation of en- 
dodiathermy compared to previous methods 
are: 

1, The operation lasts only 15 to 20 
minutes. 

2. It is an accurate method. 

3. The necessary skill can be obtained in 
every detail on animal eyes. 

4. It is not necessary to expose the pos- 
terior pole of the eye. Hence there is no 
danger of injuring the orbital nerves and 
vessels. 

5. The macular hole is sealed with a single 
diathermy application, thus sparing the pre- 
cious macular region. 

6, The actual production of the coagu- 
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lated area can Le watched with the ophthal- 
moscope and its size limited by the surgeon. 

7. There is negligible postoperative irri- 
tation of the eye. 


SUMMARY 


A discussion of various methods of treat 
ment for macular holes has been given. A 
new method of endodiathermy has been de- 


scribed which seals retinal holes with a 


transbulbar needle under direct observation 
with the ophthalmoscope. It is a more accu- 
rate, faster, and safer method than those 
commonly used. Three cases of retinal holes 
at the posterior pole of the eye have been 
reported successfully treated with it. 


University of Buffalo 
Medical School (14). 


The cases here reported were operated at the 
First Eye Department of the University of Vienna, 
Director Prof. A. Pillat, and were presented in 
succession to the Ophthalmological Society of Vi- 
enna at the meetings of November 12, 1951, January 
10, 1952, and February 11, 1952. 

I am indebted to F. Enke, publisher of the 
Klinische Monatsblitter fiir Augenheilkunde for 
the permission to use the Figures 1 and 2. 
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SPONTANEOUS RUPTURE OF THE ANTERIOR HYALOID MEMBRANE 
FOLLOWING INTRACAPSULAR CATARACT SURGERY 


Kirscu, M.D., AND WILLIAM STEINMAN, M.D. 
Miami, Florida 


Spontaneous postoperative rupture of the 
anterior hyaloid‘membrane following uncom- 
plicated intracapsular cataract extraction is 
universally considered to be innocuous. It is 
the chief purpose of this paper, however, to 
show that this complication has led to certain 
pathologic changes which have seriously in- 
terfered with the anatomic and functional 
success of the cataract operation. Moreover, 
this study has provided an opportunity to 
observe carefully the frequency with which 
this complication occurs, for there are quite 
dissimilar reports appearing in the literature. 

The earliest reference to postoperative 
hyaloid rupture was by Elschnig* who not 
only described the herniation of the hyaloid, 
later elaborated upon by Reese,’ but men- 
tioned free flocculi of vitreous often present 
in the anterior chamber. 

Vannas* found eight cases of ruptured 
anterior hyaloid in 100 recently operated 
eyes and observed 10 eyes with tears or 
holes in the anterior hyaloid membrane out 
of 32 eyes examined two months to four 
years following uncomplicated intracapsular 
operation. It was his opinion that this rup- 
ture occurred chiefly in those eyes in which 
the vitreous was previously diseased, and 
that most of these breaks occurred in the 
region of the pupillary margin because of the 
mechanical injury in this area. 

McDonald* and Kwaskowski® wrote of 
the occasional rupture of the hyaloid mem- 
brane with vitreous extending forward to 
the cornea without damage. 

Knapp® in his classical paper on intra- 
capsular extraction discussed the “baring 


This paper was submitted to THe JouRNAL just 
prior to the publication of Irvine’s study, “A newly 
defined vitreous syndrome following cataract sur- 
gery” (Am. J. Ophth., 36 :599, 1953), in which a 
number of similar observations were recorded. 
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of the vitreous” at some length; he states 
that the pupillary &’rea may contain loose vit- 
reous, and “excessive opacification of the 
vitreous prolapsed into the anterior cham- 
ber through gaps in the hyaloid membrane 
is sometimes observed, These masses are 
cloudy but do not interfere with the pa- 
tient’s vision and in the course of years un- 
dergo but very little change.” 

Hughes and Owens,’ in their careful 
study of postoperative complications of cat- 
aract surgery, state that rupture of the an- 
terior hyaloid face occurred in a number of 
patients several months after normal healing 
had occurred and resulted in no residual 
damage. They state that it “usually occurred 
after round-pupil intracapsular extractions 
and is probably due to pinching off the 
bleb of vitreous which frequently projects 
through the pupil.” 

Guyton*® mentions briefly that “over 50 
percent of patients who have round-pupil 
intracapsular extractions develop a break in 
the anterior hyaloid membrane some months 
after operation,” but ascribes no clinical im- 
portance to the rupture. 

Reese? reports only “an occasional in- 


stance in which a spontaneous rent in the 


membrane was noted months after the ex- 
traction,” again without damage to the eye. 

Kirby® states that in his experience post- 
operative hyaloid rupture is while 
Arruga”™ observes that it is a complication 
generally of no consequence although occa- 
sionally it is a factor in causing a rise in 
which may require 


rare, 


intraocular pressure 
pilocarpine for control. 
Harrington" reported rupture of the an- 
terior hyaloid in 13 of 66 eyes studied but 
found that no functional loss resulted in 
any case. 
There is thus unanimous agreement with 
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® conclusion that, although the im- 


portance of the zonulocapsular barrier for 


Knapp's 


the health of the eye is an unsettled ques 
tion, “late examination of many patients and 
clinical experience have not shown any evi- 
dence of deterioration of the eye from this 
cause” (that is, loss of the barrier). 

In this study there will be presented what 
appears to be, therefore, the first series of 
cases in which postoperative rupture of the 
anterior hyaloid has had such damaging effect 
upon the eye that the occurrence of this 
complication can no longer be lightly re- 
garded. 


MATERIALS AND MeTHODs 

This study includes only those eyes on 
which there was performed uneventful in- 
tracapsular lens extraction without vitreous 
loss, and any case with rupture of the lens 
capsule, vitreous loss, or other operative 
complication was excluded. Most of the cases 
have been round-pupil intracapsular extrac- 
tions with peripheral iridotomy, although a 
small number of selected cases had total 
iridectomy. The material has been drawn en- 
tirely from our private practice so that post- 
operative follow-up has been carefully con- 
trolled. 

The operative technique consisted of dis- 
section of a Van Lint flap, direct incision 
of two grooves in the exposed limbus, place- 
ment therein of two silk appositional sutures, 
keratome-scissors incision, peripheral iridot- 
omy (or rarely total iridectomy), and intra- 
capsular extraction by the forceps-hook tum- 
bling method, although occasionally, with 
smooth or tense capsules, the erisophake was 
used. 

The patients left the hospital on the fourth 
or fifth day and were examined (including 
slitlamp biomicroscopy) on the fifth to 10th 
postoperative day and at frequent intervals 
thereafter. It must be said that early in the 
series there was no reason to be interested 
in such early postoperative slitlamp examina- 
tion, but in approximately the last 200 cases 
this has been the routine. 


TABLE 1 
INCIDENCE OF POSTOPERATIVE HYALOID RUPTURE 


Percent 
Ruptured 


Intact 


Hyaloid 


Ruptured 
Hyaloid 


Round pupil 

extractions 187 31 
Combined 

extractions 29 d 9.4 


14.2 


Total 2 34 13.6 


OBSERVATIONS 


It may be stated at once that, of the 
last 250 eyes subjected to uneventful intra- 
capsular cataract surgery, 34 have developed 
spontaneous postoperative rupture of the 
anterior hyaloid membrane. These represent 
truly “postoperative” ruptures for in only 
one case was a tear observed in the anterior 
hyaloid membrane at the time of the first 
postoperative slitlamp examination. 

Of the 250 cases, 29 were combined in- 
tracapsular extractions while the remaining 
221 were round-pupil intracapsular opera- 
tions. The incidence of spontaneous rupture 
in the round-pupil group was 14.2 percent 
while in the total-iridectomy group it was 
94 percent (table 1). 

From the data in Table 2 it is seen that 
the incidence of postoperative hyaloid rupture 
under the age of 55 years but 
there is no increasing incidence with advanc- 
ing years. 

More than half of the patients in this 
series have had bilateral intracapsular opera- 


is rare 


TABLE 2 
AGE INCIDENCE 


Percent 
Ruptured 


Total 
Operations 


Ruptured 
Age Hyaloid 


Under 50 0 

51-55 5. 
56-60 3 12.! 
61-65 19. 
66-70 12. 
71-75 16. 
76-80 33 20. 
81-85 0 


Total 7 13. 


+ 
) 
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tions but in only two patients (four eyes) 
has rupture of the anterior hyaloid mem- 
brane in both eyes been observed. Bilater- 
ality of rupture in this series is, therefore, 
rare. 

The earliest case that was observed oc- 
curred on the fifth postoperative day, the 
most common time for rupture was in the 
third postoperative week, and the latest ob- 
served in our series was six months after 
surgery. It is apparent, therefore, that a 
complication occurring in 13.6 percent of 
eyes subjected to uneventful intracapsular 
cataract extraction is worthy of emphasis. 

In general the ruptures of the anterior 
hyaloid have been of two distinct types which 
may be classified as those with localized vit- 
reous spread and those with generalized vit- 
reous spread. 

The localized ruptures are those involving 
one or more small breaks with the slight 
local herniation of small fingers of free vit- 
reous. In these, although there are formed 
one or several small blebs on the convex 
anterior vitreous face, the main mass of the 
anterior vitreous body does not invade the 
anterior chamber but remains confined locally 
just in front of the pupillary space. In this 


type there has occurred no serious compli- 


cation, 

In the second, or generalized, type the vit- 
reous bursts through its anterior limiting 
membrane and extends generally throughout 
the confines of the anterior chamber. It is 
in this group that all of the significant com- 
plications have been encountered. The two 
types appear in about equal frequency, for 
there were 17 cases in each category in the 
34 cases of ruptured hyaloid. 

In passing then to a consideration of the 
clinical importance of postoperative rupture 
of the anterior hyaloid membrane, it becomes 
necessary to describe in detail the findings in 
a number of the eyes wherein the success 
of the cataract operation was impaired be- 
cause of pathologic changes apparently initi- 
ated by rupture of this membrane. 

The complications that have been observed 


are (1) acute congestive glaucoma, (2) opac- 
ification of the vitreous, (3) detachment of 
the retina, (4) marked distortion of the pu- 
pil, ectropion uveae, and vitreous-induced 
changes in the chamber angle, and (5) per- 
manent decrease in visual acuity of unex- 
plained etiology. 

1. ACUTE CONGESTIVE GLAUCOMA 

M. C., aged 63 years, had an uncompli- 
cated round-pupil intracapsular extraction of 
the right eye on December 24, 1952. Con- 
valescence was normal and in the fourth 
postoperative week the anterior hyaloid was 
observed to be intact and the vision was 
correctible to 20/20. On February 3, 1953 
(about the sixth postoperative week), rou- 
tine examination revealed a flat anterior hya- 
loid, with a single tiny superior central break. 

Two days later the patient experienced on- 
set of sudden pain, redness, and decreased 
vision in the right eye and, when examined 
the following morning, vision of the right 
eye was down to 20/100, the globe was in- 
tensely injected (but did not present the 
markedly edematous congestion of the ordi- 
nary attack of acute congestive glaucoma), 
the cornea was steamy, the pupil was five 
mm., and the red fundus reflex was barely 
seen. The tension was 80 mm, Hg ( Schigtz). 

The cornea was cleared with a drop of 
glycerin and slitlamp examination revealed 
rupture of the anterior hyaloid with gen- 
eralized spread of vitreous over the entire 
anterior chamber, except superiorly, with 
many foci of vitreous-cornea contact. The 
fundus could now be seen quite clearly and 
no retinal vessel occlusion or engorgement 
was present, although there was seen one 
tiny linear superficial hemorrhage just supe- 
rior-nasal to the disc. 

At this point the problem was one of an 
attack of acute absolute glaucoma obviously 
induced by anterior hyaloid rupture with 
the so-called generalised vitreous spread 
Since this type of acute glaucoma was pre- 
viously unreported, there was great doubt 
as to the type of therapy to employ. The 
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peripheral iridotomy was open and there was 
no reason to believe we were dealing with a 
pupil-block glaucoma. 

The patient was immediately hospitalized, 
given demerol in large doses, and placed on 
trial therapy with intensive miotics. In two 
hours the tension was still 80 mm. Hg so 
a retrobulbar injection of procaine-adrenalin 
and hyaluronidase was performed. This 
lowered the tension to 50 mm. Hg but in half 
an hour it began to increase. 

Atropine and 10-percent neosynephrine 
therapy was then initiated but again for two 
hours the pressure remained at 80 mm. Hg. 
At this point DFP and pilocarpine were used 
and in two hours the tension began slowly 
to decrease. When the tension was 70 mm. 
Hg an adrenalin pack was used but it had 
no effect. DFP and pilocarpine were used 
every two hours through the night and the 
next morning the tension was down to 42 
mm. Hg. 

Tension fluctuated on this treatment be- 
tween 40 and 70 mm. Hg ( Schigtz) for the 
succeeding two days and then suddenly de- 
creased to 12 mm. Hg. 

On discharge from the hospital one week 
after onset of the attack, vision in the right 
eye was correctible to 20/50, the globe was 
slightly injected, and slitlamp examination 
revealed the anterior chamber full of free 
vitreous with vitreous in corneal contact be- 
low, barely escaping contact with the endo- 
thelium centrally and with vitreous extend- 
ing into the chamber angle in the inferior 
half. 

On pilocarpine and eserine, tension of the 
right eye has remained controlled to the pres- 
ent but the vision is not correctible beyond 
20/30. In this case, therefore, it appears that 
miotic therapy was more effective than treat- 
ment with mydriatics and/or decongestants. 


2. OPACIFICATION OF VITREOUS 


D. C., aged 78 years, had an uncomplicated 
round-pupil intracapsular extraction of the 
left eye on October 25, 1950. On the 10th 
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postoperative day the lids were flat, the globe 
was almost pale, and the media were crystal 
clear. The anterior hyaloid was intact. 

On the 12th postoperative day, the lids 
were edematous, the globe presented a 
marked ciliary injection, and there was a 
localised rupture of the anterior hyaloid. 
On the 20th postoperative day, there was 
seen a generalized rupture with free vitreous 
filling the anterior chamber. Grossly there 
were two patches of opacified vitreous in the 
center of the anterior chamber and the fun- 
dus could be seen only hazily. 

Since Reese? had been successful in reduc- 
ing intact hyaloid herniation by using 10- 
percent neosynephrine followed by DFP, we 
attempted to clear the anterior chamber of 
the free vitreous by his method but it was 
not successful. The eye was kept atropinized 
but the vitreous in the anterior chamber 
became cloudier, a condition which pro- 
gressed despite mydriatics, heat, and subcon- 
junctival injections of cortisone. 

Although the corrected vision in the sec- 
ond postoperative week had been 20/25, it 
gradually deteriorated with the increasing 
cloudiness of the free vitreous in the anterior 
chamber to 20/100. The visual acuity has re- 
mained at this poor level until the present, 
two and one-half years after the operation. 

Complete examination of the eye has not 
revealed any cause for the poor vision other 
than the opacified vitreous, and the intraocu- 
lar pressure has never been abnormal. Bio- 
microscopy at present reveals a clear cornea, 
a small notch in the otherwise round pupil 
at the 11-o’clock position, and degenerated 
cloudy vitreous extending throughout the an- 
terior chamber, up over the peripheral iri- 
dotomy coloboma and into the chamber angle 
everywhere except temporally. 


3. DETACHMENT OF THE RETINA 


E. K., aged 62 years, had an uncompli- 
cated round-pupil lens extraction (R.E.) on 
November 15, 1950, and convalescence was 
normal until the 12th postoperative day. 
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On this day there were the typical findings 
of a rupture of the anterior hyaloid with 
generalized vitreous spread throughout the 
anterior chamber. There was actual visible 
contact with the corneal endothelium but no 
slitlamp sign of altered corneal metabolism 
appeared. 

Ten days later there was a definite layer 
of aqueous humor separating the most an- 
terior masses of free vitreous from the cor- 
nea and the globe began to whiten. By the 
third postoperative month, the corrected vi- 
sion of the right eye was 20/20, the pupil 
was round but the vitreous was still pres- 
ent as free masses throughout most of the 
anterior chamber. four months 
after the cataract surgery, the anterior hya- 
loid membrane had regained a smooth and 
only slightly-convex contour and appeared 
like a normal unruptured hyaloid! The re- 
mainder of the anterior chamber was now 
free of vitreous. 

Fifteen months after the cataract opera- 
tion, routine slitlamp examination revealed 
a localized rupture of the anterior hyaloid 
and 19 months after surgery, we found again 
a rupture with generalized spread, the vitre- 
ous advancing into the chamber angle in all 
four quadrants (but with retention of 20/20 
vision ). 

In the 24th postoperative month the pa- 
tient suddenly noted marked decrease of 


However, 


vision in the right eye and examination re- 
vealed an inferior bullous detachment of the 
retina with a large horseshoe-shaped tear. 
Slitlamp examination revealed taut-drawn 
bands of vitreous extending from two quad- 
rants of the anterior chamber angle to the 
main body of the vitreous in and behind the 
pupillary space. 

The retinal detachment was treated sur- 
gically on November 10, 1952, with good 
anatomic result and improvement of vision 
from finger-counting to 20/70, but two 
months later there supervened another reti- 
nal detachment with large disinsertion. A 
scleral resection operation was performed 


but it was a failure. It is of interest to note 
that the chief bands of vitreous in the an- 
terior chamber after the last rupture of the 
anterior hyaloid were in the superior tem- 
poral chamber angle, while the retinal tear 
and disinsertion were in the inferior nasal 
retinal periphery, suggesting the mechanism 
of direct traction. 

Parenthetically, it may be added that in 
November, 1951, while the anterior hyaloid 
of the right eye had reformed and had a 
normal unruptured appearance and vision of 
the right eye was 20/20, an uneventful 
round-pupil intracapsular cataract extraction 
was performed on the other eye. On the 
ninth postoperative day, this eye developed 
a rupture of the anterior hyaloid of the gen- 
eralized type but to date its vision is 20/20 
and no serious complication has developed. 

It is not being proposed that detachments 
of the retina following uncomplicated intra- 
capsular cataract extraction are commonly 
caused by the changes resulting from post- 
operative rupture of the anterior hyaloid. It 
is believed, however, that this mechanism 
should be regarded as a possible cause and 
that careful biomicroscopic examination of 


eyes developing aphakic detachments should 
be performed with this possibility in mind. 


4. MARKED DISTORTION OF THE PUPIL, EC- 
TROPION UVEAE, AND VITREOUS-INDUCED 
CHANGES IN THE CHAMBER ANGLE 


L. B., aged 65 years, had an uneventful 
round-pupil intracapsular cataract extrac- 
tion of the left eye on November 1, 1950. 
Convalescence was normal but on the 19th 
postoperative day there was observed a gen- 
eralized rupture of the anterior hyaloid. 

Three months later the anterior chamber 
was still filled with free vitreous and there 
was vitreous-cornea contact without corneal 
change. The pupil had begun to be pulled 
out temporally by a few denser bands of or- 
ganized vitreous and these bands extended 
into the chamber angle. 

By the sixth postoperative month the pre- 
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viously round pupil had been pulled in ex- 
treme degree toward the temporal chamber 
angle, producing a marked horizontal pear- 
shaped pupil. The displacement of the pupil 
by the vitreous was so marked that an ectro- 
pion uveae could be clearly seen grossly. 

The bands of vitreous extending into the 
temporal chamber angle have now formed 
scars in the angle presumably the result of 
fibroblastic proliferation. The tension, how- 
ever, has remained normal and the corrected 
vision is still 20/20. This case, then, repre- 
sents anatomic rather than functional dam- 
age, although we shall be on guard for 
glaucoma or detachment of the retina. Notch- 
ing of the pupil alone has been observed in 
approximately 15 other cases of anterior 
hyaloid rupture. 


5. PERMANENT DECREASE IN VISUAL ACUITY 
OF UNEXPLAINED ETIOLOGY 


Several patients in this series have had 
bilateral round-pupil intracapsular cataract 
extraction followed by unilateral rupture of 
the anterior hyaloid of the generalized type. 
Although the vision in the affected eye is 
correctible to 20/25 or even 20/20, the pa- 
tient is acutely aware that the vision is not 
crystal clear as in the fellow eye with un- 
ruptured hyaloid. 

In one patient (B. H., aged 65 years) the 
eye with the ruptured hyaloid, with 20/20 
postoperative vision, has final corrected vision 
of only 20/40 not improved with pinhole. 
In the absence of any other sign it is believed 
probable that this decrease is due to internal 
astigmatism produced by the irregularly re- 
fracting masses of free vitreous in the an- 
terior chamber. 


CASES OF UNUSUAL CLINICAL INTEREST BUT 
WITHOUT DAMAGE TO THE EYE 


L. D., aged 57 years, had right asteroid 
hyalitis observed prior to the development 
of cataract. On July 6, 1950, she had an 
uneventful round-pupil intracapsular cata- 
ract extraction of the right eye, had a nor- 


mal convalescence, and then developed a gen- 
eralized rupture of the anterior hyaloid in 
the fifth postoperative week. Within three 
months, a new condensation membrane 


formed about the vitreous far forward in the 
anterior chamber and the eye presented both 
grossly and biomicroscopically a beautiful 


picture of asteroid hyalitis in the anterior 
chamber. 

B. S., aged 68 years, had bilateral acute 
anterior uveitis in 1947, She later developed 
cataracts and on March 6, 1952, an unevent- 
ful round-pupil intracapsular cataract ex- 
traction was performed on the left eye. 
There was mild postoperative iritis which 
left the anterior hyaloid membrane peppered 
with fine brown pigment. 

Two months postoperatively there oc- 
curred a single, small, central, localized type 
rupture of the anterior hyaloid with protru- 
sion through this of a large mushroom of 
vitreous. This rupture excited a mild flare-up 
of iritis. A new intact hyaloid membrane 
formed over this mushroomed vitreous and 
the new membrane in turn became dotted 
with iritic pigment. 

The slitlamp today shows distinctly the 
location of the two concentric hyaloid mem- 
branes, the old and the new, their exact loca- 
tions betrayed by the two concentric layers 
of pigment. 

Discussion 

Having indicated that postoperative rup- 
ture of the anterior hyaloid membrane may 
lead to serious complications, it is to be 
noted that such grave consequences are for- 
tunately rare. Nevertheless, the evidence pre- 
sented suggests the need for more careful 
biomicroscopic examination following rou- 
tine intracapsular cataract extraction. 

In the case of acute congestive glaucoma, 
there arises the theoretic possibility that the 
attack of glaucoma may have preceded the 
generalized type rupture of the anterior hya- 
loid membrane, but there are several facts 
that militate against this consideration, Two 
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days prior to the acute attack slitlamp ex- 
amination revealed a tiny rupture in the an- 
terior hyaloid and the eye was symptom-free. 
This is considered to have been the beginning 
of the rupturing process which quickly be- 
came extensive. 

Secondly, there have been several cases 
of intracapsular, aphakic, noncongestive 
glaucoma with intact anterior hyaloid in 
which the tension was sufhciently high to re- 
quire DFP for its control, and in none of 
these cases has the high tension provoked 
a rupture of the anterior hyaloid. 

Thirdly, since the iridotomy coloboma in 
the present case was seen to be open, there 
was no reason to believe that the high intra- 
ocular pressure would act on the anterior 
hyaloid as a wis a tergo, but rather as a 
generalized force from both in front and 
behind. It is concluded, therefore, that this 
case represents a true instance of rupture of 
the anterior hyaloid membrane with gener- 
alized vitreous spread in which these changes 
in turn caused the acute congestive glaucoma, 


It is probable that the mechanism of pro- 
duction of this type of glaucoma is similar 
to that following operative vitreous loss, the 
chief difference being that the filling of the 


anterior chamber with vitreous occurs in 
one type during the operation, in the other 
as a postoperative complication. 

The present study has produced some data 
as to the mechanism and time of production 
of the ruptures in the anterior hyaloid mem- 
brane. Reese? has stated that “the anterior 
hyaloid membrane may be torn at the time 
of operation without loss of vitreous pro- 
vided there is no vitreous pressure present.” 
That this does not occur typically is attested 
to by the fact that in only one case was a 
rupture found in the anterior hyaloid at 
the time of the first slitlamp examination 
several days postoperatively. 

Reese’s suggestion of the pulling away 
of some of the lamellae of the anterior hya- 
loid inembrane during intracapsular extrac- 
tion does explain the predisposition of the 


membrane to ectasia and it is proposed that 
the logical next step in this process is rup- 
ture (usually in the third postopertaive week ) 
of the membrane. It is only if this rupture 
becomes extensive, with vitreous spread gen- 
eralized throughout the anterior chamber, 
that one need fear the complications already 
described. 

The role of vigorous physical activity as a 
rupture-producing factor is to be considered. 
The observation of the rarity of bilateral 
rupture of the anterior hyaloid in bilateral 
intracapsular aphakia suggests that exces- 
sive physical activity is not an important fac- 
tor in the production of hyaloid rupture, a 
view further strengthened by the fact that 
the majority of our patients with ruptured 
anterior hyaloids have been elderly people 
of sedentary habits (table 2). In this connec- 
tion it has been considered that an important 
rupture-producing factor may be the simple 
rotary movements of the eyeball, stressed by 
Lindner in his development of pinhole spec- 
tacles for retinal detachment. 

It would be of interest to compare the in- 
cidence of rupture of the anterior hyaloid in 
this series, in which the tumbling technique 
of intracapsular extraction has been used, 
with a similar series using the sliding or non- 
tumbling method of delivery. 

The question arises that postoperative 
wound leak may be an important factor in 
the production of rupture of the anterior 
hyaloid. The data of this study are not in 
agreement with this idea for in only one case 
of rupture was there observed the classical 
triad of wound leak (loss of anterior cham- 
ber, hypotony, and positive dye test), and in 
this case the leak preceded the first evidence 
of rupture by three weeks. 

It appears logical to assume that the most 
important factor determining the preserva- 
tion of the intact state of the anterior hyaloid 
membrane is the absence of degeneration of 
the vitreous and its hyaloid membrane. That 
there is not necessarily a correlation between 
the health of the vitreous and that of its 
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hyaloid, however, is illustrated by the fol- 
lowing case: 

In an intracapsular extraction on a highly 
myopic eye with known marked vitreous de- 
generation, as the lens tumbled it was fol- 
lowed by presentation of a markedly bulging 
but intact hyaloid. The lens was used as a 
tampon and the assistant carefully pulled the 
corneoscleral sutures taut so that there was 
no loss of vitreous, but it appeared certain 
that had the anterior hyaloid not been a mem- 
brane of integrity it would have ruptured and 
vitreous would have been lost. Postopera- 
tively the anterior hyaloid was seen to be 
flat and intact. 

This represents, therefore, an instance 
wherein a healthy hyaloid existed in the pres- 
ence of a diseased vitreous body. 

It is of interest to note that in no case has 
any opacification of the cornea resulting from 
contact with free vitreous been observed, 
even in two eyes in which moderate cornea 
guttata had been present. 

Some anterior hyaloid membranes are of 
unusual strength, distensibility, and elastic- 
ity. One patient in this series developed an 
acute intestinal obstruction two days after a 
round-pupil 
and, despite extreme and prolonged vomiting, 
maintained an intact anterior hyaloid. An- 
other patient, a high myope, had bilateral 
round-pupil intracapsular lens extraction 
and, approximately one year after the sur- 
gery, was in a serious automobile accident. 
She suffered a very severe cerebral concus- 
sion but both anterior hyaloids remained in- 
tact. These cases offer further evidence that 
excessive physical activity or external trauma 
are probably not important in the patho- 
genesis of hyaloid rupture. 

The important fact remains that, whatever 
may be the cause of the postoperative rup- 
ture of the anterior hyaloid membrane, once 


intracapuslar lens extraction 


the rupture is observed its presence must in- 
voke consideration of the complications here- 


in described. 


SUMMARY AND CONCLUSIONS 


1. A study has been made of the occurrence 
and effects of spontaneous rupture of the 
anterior hyaloid membrane following uncom- 
plicated intracapsular cataract surgery. 

2. Of 250 eyes subjected to intracapsular 
cataract extraction, 34 eyes (14 percent) 
developed spontaneous postoperative rupture 
of the anterior hyaloid. 

3. Two distinct types of rupture of the 
anterior hyaloid have been observed, those 
with /ocalized vitreous spread and those with 
generalised vitreous spread throughout the 
anterior chamber. 

4. No significant complication has been 
observed in the group of rupture with /ocal- 
ized vitreous spread. 

5. In the group of rupture with generalized 
vitreous spread there have occurred a series 
of pathologic changes which have seriously 
interfered with the anatomic or functional 
success of the cataract operation. 

6. These pathologic changes have resulted, 
in the present series, in (a) acute congestive 
glaucoma, (b) opacification of the vitreous, 
(c) detachment of the retina, (d) marked 
distortion of the pupil with ectropion uveae 
and vitreous-induced changes in the chamber 
angle, and (e€) permanent decrease in visual 
acuity. 

7. The type of acute congestive glaucoma 
encountered here has been previously unre- 
ported. A method of its successful treatment 
is described. 

8. In view of these observations postopera- 
tive rupture of the anterior hyaloid mem- 
brane is a complication that can no longer be 
considered innocuous. 

1345 North Bayshore Drive (32). 
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MACULAR EDEMA IN ASSOCIATION WITH 
CATARACT EXTRACTION* 


Joun V. V. M.D. 
Montreal, Quebec 


In the last few years several patients ex- 
hibiting edema of the macula following 
cataract extraction have come under my care. 
The coincidence of these lesions gives rise 
to some interesting speculations. Apparently 
the causal relationship is complex. A report 
of my cases may serve to throw some light on 
it. 

This is the first time in my own private 
practice that I have noted this complication. 
But from the very nature of macular edema, 
one would expect to find it occurring fre- 
quently after cataract extraction. It is inter- 
esting to note, therefore, that even the most 
diligent search of the literature has failed 
to disclose any mention of it in this associ- 
ation. 

I have discussed my findings with several 
ophthalmologists. Kirby’ states that he has 
“seen it frequently after glaucoma surgery 
but not after cataract operation.” He feels 
it is likely to follow any opening of the eye. 
Stallard® states that he had had two cases. 
MacMillan*® and Ramsay* cannot remember 
any specific cases in their experience, but 


*From the Departments of Ophthalmology of 
the Royal Victoria Hospital and McGill University. 
Read at the annual meeting of the Canadian Oph- 
thalmologica] Society, Minaki, Ontario, June, 1953. 


agree with Kirby that it must be common. 

As a disease entity macular edema is ex- 
ceedingly common and is well known to all. 
It has been studied by several workers. 
Many*"® believe the majority of cases to be 
of vascular origin. Frequently there is a 
familial element." 

In 1952, 1'* described a series of cases of 
macular edema of various types, and at- 
tempted to show that they form an inter- 
related group. Except for those cases of 
bacterial origin, | believe the condition is 
brought about by slowing of the arterial flow 
owing to arteriolar sclerosis, or spasm, or 
a combination of both conditions, This dys- 
function may occur in the retinal circulation 
or the choroidal circulation, or both. 

This view is supported by recent histo- 
logic studies by Klien.* 

I attempted to show that many of the pa- 
tients so affected suffer from anxiety, and 
that this frequently is a precipitating cause. 
This opinion supported and extended those 
of Horniker,’* Harrington,’*** and Zeligs."" 
| found that, when the anxiety was con- 
trolled, and the patients were given vaso- 
dilators, improvement often occurred, 

In my present study I am reporting seven 
cases of macular edema associated with cata- 


ract extraction. | believe that this complica- 
tion is much more common than we suspect. 
From a study of these case reports, it is pos- 
sible to elucidate the pathogenesis and prog- 
nosis of this complication, and to gain some 
idea of the best treatment. 


CASE REPORTS 


Case 1 


F. H. first came under my care for cataracts in 
September, 1946, at the age of 82 years. At that 
time her vision was 6/20 (corrected) in each eye. 
Because of the lens opacity in each eye the fundus 
details could not be seen. The general health was 
excellent. The patient was somewhat nervous and 
tense at the time of operation, though emotionally 
she was usually relatively stable. The blood pressure 
on admission was 180/90 mm. Hg. 

On December 1, 1949, an intracapsular cataract 
extraction with peripheral iridectomies at the 11- 
and 2-o'clock positions was carried out successfully. 
The wound was closed with three conjunctival su- 
tures. On the fifth day after operation a small hy- 
phema appeared, which rapidly disappeared in the 
next three days. 

The patient was discharged on the 13th post- 
operative day with an eye that appeared very well. 
When checked on January 19, 1950—50 days after 
operation—the right eye was quiet. The pupil was 
round and the vitreous face intact. The fundus, ex- 
cept for mild arteriolar sclerosis, was quite normal. 

Following refraction the vision with a +12.5D. 
sph. was 6/7 partial. There was no astigmatism. 
This correction and a reading addition of +3.0D. 
sph. was prescribed. 

The patient was examined again on March 17, 
1950—107 days after operation. The pupil of the 
right eye was misshapen to form a horizontal oval 
5.0 by 3.0 mm. The patient stated that this had been 
present for about a week. There was no pain but 
she thought that she did not see quite so well. 

Slitlamp examination showed that the vitreous 
had prolapsed through the pupil in a tongue-shaped 
mass and was adherent to the corneoscleral wound 
at the 12-o’clock position. The fundus appeared 
normal except for mild arteriolar sclerosis as men- 
tioned above. The vision, with correction, in the 
right eye was 6/12 partial. The patient was given 
eserine drops (0.25 percent, three times daily) for 
the right eye. 

The patient was examined 10 days later. The 
right vision was poorer. It was 6/18. The pupil 
was essentially unchanged. Through it the fundus 
could be seen easily. The macula now was mildly 
edematous and showed fine pigment mottling. 
There were no hemorrhages or exudates. 

On April 6th—another 10 days later—the pupil 
was much rounder and the fundus was quite normal. 


The vision had improved to 6/7 partial. Two 
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weeks later the pupil was more nearly regular and 
the vision was 6/6 partial. On June 8th, the pupil 
was round. The vitreous had returned behind the 
pupil and the macula was quite normal in appear- 
ance. 

The patient has been seen at intervals since that 
time and there has been no change. The tension has 
been normal throughout. 

Case 2 

W. J. H. first came under my care for nuclear 
cataracts in July, 1947, at the age of 70 years. The 
fundus details could not be seen in either eye. He 
was an apparently healthy man save for quite 
marked hypertension, The blood pressure was 
240/100 mm. Hg on admission but decreased 
slightly later. He was quite excitable and emo- 
tionally unstable though not neurotic. In other 
respects his general health was excellent. 

On Gctober 3, 1949, an intracapsular cataract ex- 
traction with two peripheral iridectomies was car- 
ried out successfully on the right eye. The wound 
was closed with five conjunctival sutures. The pa- 
tient was discharged 14 days later, after an un- 
eventful recovery. 

When checked on November 17th—45 days after 
operation—the right eye was quiet. The pupil was 
round but displaced very slightly to the nasal side. 
The vitreous face was intact. The fundus exam- 
ination showed very mild generalized arteriolar 
constriction and sclerosis. There were no hemor- 
rhages or exudates. The macula and nervehead were 
quite normal. 

Glasses were prescribed. With +12.0D. sph. > 
+0.75D. cyl. ax. 160° his right vision was 6/9 par- 
tial. When the glasses were checked a week later, 
the condition of the right eye was unchanged. 

On January 16, 1950—105 days after operation— 
the patient returned stating that his vision had 
been blurred for several days and the pupil de- 
formed. There were no other symptoms. 

Examination showed that the pupil was grossly 
misshapen—it looked like a hammock pupil with 
the hammock up-ended vertically. The nasal half of 
the iris was retroverted, owing to a large prolapse 
of the vitreous forward through the pupil. This had 
become adherent to the nasal half of the corneo- 
scleral wound. 

The fundus appeared normal, except for the 
aforementioned arteriolar constriction and sclero- 
sis. The vision of the right eye was 6/18. The pa- 
tient was placed on eserine drops (0.25 percent, 
three times daily). 

On February 16th, the vision had improved to 
6/15 partial. On this occasion it was felt that 
there was some macular edema. By March 27th, 
the vision was 6/12 and slowly improved to 6/9 in 
the subsequent weeks. However, there was no 
change in the pupil. The tension at all times was 
within normal range. 

Since the spring of 1950 this patient has had 
three attacks of blurred vision, each one lasting 
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several weeks. On the occasion of each of these 
attacks it was noticed that there was macular edema. 
Since the autumn of 1950, these have been treated 
with nicotinic acid (50 mg., three times daily before 
meals), and latterly with priscoline (25 mg., three 
times daily before meals). 

Following each attack the vision has returned to 
6/9. There has been no pigment change in the 
macula. No hemorrhages or exudates ever appeared. 
No further changes in the pupil or vitreous face 
have occurred. The tension has remained normal 
throughout. 


Case 3 

H. M. G. first came under my care in March, 
1950, for cataracts at the age of 75 years. The 
fundi could not be examined because of the lens 
opacities. 

She was a healthy individual except for mod- 
erate hypertension. The blood pressure was 200/95 
mm. Hg at admission but decreased slightly subse- 
quently. The patient was very unstable emotionally. 
Throughout her prolonged treatment she _ re- 
mained a nervous, overanxious, and dependent per- 
son. 

On August 20, 1951, the cataract of the left eye 
was removed. An intracapsular extraction with a 
single peripheral iridectomy was attempted. The 
patient lost her nerve at the crucial moment. 
When the lens capsule was grasped, she suddenly 
lifted her head causing a subluxation of the lens 
below. The patient was given a few minutes to 
recover her nerve, then a full iridectomy was per- 
formed at the 12-o'clock position and the lens was 
removed with a wire loop. Fortunately, only a 
small amount of vitreous was lost. 

The wound was closed with two preplaced mat- 
tress-type corneoscleral sutures, and three con- 
junctival sutures. At the end of the operation the 
eye looked relatively well. 

Two days postoperatively, the patient had a 
nightmare and became quite disorientated. As a 
result, the nasal pillar of the iris prolapsed. This 
was discovered next day when her dressing was 
changed. At once she was taken to the operating 
room and the prolapsed iris was excised. From 
thence forward healing was uneventful. 

The pupil has remained slightly hammock-shaped, 
but not particularly pulled up. The vitreous has 
remained adherent to the corneoscleral wound 
above. Following the iris prolapse and for many 
weeks thereafter, there was a thin film of blood on 
the anterior vitreous face. Because of this the 
vision was hazy for many weeks, and the fundus 
could not be examined. 

The eye progressively quietened. The blood on 
the surface of the vitreous cleared. By December 
7th—109 days after operation—with a +9.5D. 
sph. > +1.0D. cyl. ax. 180°, the vision was 6/9 par- 
tial. The fundus appeared quite normal save for 
mild arteriolar sclerosis. 

The vision remained the same until March 4th— 


197 days after operation—when the patient re- 
turned stating that the vision of the left eye was 
“fluttery,” and that there was a central blindspot. 

The eye appeared unchanged except that the 
vision was only 6/18 partial. The macular area was 
quite edematous, with a small round pale area in its 
center that had the appearance of a cyst. Slitlamp 
examination with a Hruby lens showed a posterior 
vitreous detachment but no appreciable vitreous de- 
generation. 

The patient was instructed to take more rest and 
was placed on nicotinic acid (50 mg., three times 
daily before meals). Later priscoline (25 mg., 
three times daily before meals) was tried but had 
to be discontinued as it was not well tolerated. 

There was no change in the vision for about a 
month, then slowly it began to improve. By Au- 
gust 26, 1952—one year after operation—the vision 
of the left eye was 6/7. The fundus showed only 
fine pigment mottling in the foveal region. There 
was no apparent old or new cyst formation in the 
foveal region. The patient has continued taking the 
nicotinic acid and there has been no further change, 
either in the fundus or in the appearance of the 
pupil and anterior vitreous, 


Case 4 

J. R. B. first came under my care for nuclear 
cataracts in October, 1948, at the age of 62 years. 
She was a nervous, high-strung type of individual. 
Her general health was good. Her blood pressure 
varied between 130/90 and 125/70 mm. Hg. At one 
time the patient was thought to suffer from per- 
nicious anemia; however, for the six years pre- 
vious to operation her hemogram had remained 
normal without treatment. Fundus examination 
could not be carried out owing to the lenticular 
opacities. 

On October 17, 1951, an intracapsular cataract 
extraction with two peripheral iridectomies was 
carried out successfully on the right eye. The 
wound was closed with a single preplaced mattress- 
type corneoscleral suture. The conjunctiva was 
closed with three sutures, The patient made an 
uneventful recovery and was discharged on the 
13th day after operation. 

The right vision was slow to recover. On De- 
cember 6, 1951, with +11.0D. sph. > +2.0D. cyl. 
ax. 170°, it was 6/18 partial. 

Fundus examination disclosed mild generalized 
arteriolar constriction and sclerosis. There was a 
small patch of waxy exudate just above and to the 
nasal side of the foveal region. There were no 
other exudates, or hemorrhages. The foveal region 
was slightly edematous so the pit could not be dis- 
cerned. 

The patient was placed on priscoline (25 mg., 
three times daily before meals). She did not tol- 
erate this very well, but persisted with it. On Jan- 
uary 18, 1952—93 days after operation—the vision 
had improved to 6/6 partial. On this occasion the 
waxy exudate had disappeared and the foveal pit 
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could be seen quite clearly. There were no pigmen- 
tary changes about it. Hence the priscoline was 
stopped. 

There has been no recurrence of her trouble. 
However, since this time there has been a grad- 
ually increasing tesselation of the whole fundus, and 
a number of small drusen have appeared in the 
macula. 

On November 24, 1952, an intracapsular cataract 
extraction with round pupil was carried out suc- 
cessfully on the left eye by essentially the same 
procedure as that used on the right eye. This time 
the patient was much more composed. On admis- 
sion her blood pressure was 175/95 mm. Hg which 
was higher than before. 

Operation was carried out under local anes- 
thetic and deep sedation. After operation she was 
given phenobarbital (0.5 gr., three times daily 
before meals). She made an uneventful recovery. 

By December 19th—25 days later—the left vision 
with a +10.5D. sph. > +1.0D. cyl. ax. 140° was 
6/9. 

There was no evidence of edema in either macula. 
Each fundus showed considerable tesselation. The 
right macula showed several small drusen. The left 
macula appeared normal; there were no drusen. 

On January 2lst—58 days after operation—the 
vision of the left eye, with correction, was 6/12. But 
now the macular area of the left eye showed a 
change. It was slightly edematous and flecked with 
small pale-yellow fuzzy punctate spots. Vision of 
the right eye, the first eye to be operated on, re- 
mained at 6/6 and the fundus was as already de- 
scribed. She was given no treatment other than 
being told to be quiet. 

By April 21st, the vision of the left eye had 
returned to 6/6. The right vision remained at 6/6. 
In the left macula the edema had subsided com- 
pletely leaving several yellowish-white punctate 
spots which now appeared to be drusen. 

At no time in either eye of this patient was there 
any deformity of the vitreous face or pupil. The 
posterior vitreous of both eyes has been normal in 
appearance. 


Case 5 


J. F. M. first came under my care in February, 
1952, for nuclear cataracts at the age of 81 years. 
He was a relatively healthy male of a nervous dis- 
position. He recently had lost his wife. This with 
his failing vision was causing him considerable 
anxiety so that he was not sleeping well. His blood 
pressure was 170/78 mm. Hg on admission, and 
decreased slightly later. His general health was 
good except for considerable arteriosclerosis. 

On March 31, 1952, an intracapsular cataract ex- 
traction with a single peripheral iridectomy was 
carried out successfully on the right eye. The wound 
was closed with one preplaced mattress-type corneo- 
scleral suture and five conjunctival sutures. Save 
for a small hyphema, which developed on the fifth 
day after operation, recovery was uneventful. The 
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blood was slow to absorb however. 

On April 22nd, the hyphema was still present. 
The pupil was round and the anterior vitreous face 
was intact, and remained so. The vitreous was sc 
hazy that the fundus could not be seen. The 
vision was very blurred. By June 2nd—63 
days after operation—the hyphema and the vit- 
reous had cleared so the fundus could be seen. 
There was moderate arteriolar sclerosis, The 
macula showed edema and stippled pigmentation. 

Vision of his right eye with a +11.0D. sph. > 
+2.0D. cyl. ax. 10° was 6/18. He was placed on 
priscoline (25 mg., three times daily before meals). 
Three weeks later the vision had improved to 6/12 
and has remained unchanged since. 

The macular edema slowly subsided leaving 
stippled pigmentation. The patient has continued 
taking his priscoline until very recently and there 
has been no further change. A very minute cen- 
tral scotoma has persisted. 


Case 6 


F. W. R. first came under my care for a cata- 
ract of the left eye with complicating myopia at 
the age of 79 years. Previously a cataract had 
been successfully removed from the right eye by 
Dr. J. A. MacMillan. 

This eye with a correction of +1.0D. sph. — 
+1.0D. cyl. ax. 15° had 6/6 vision. In it there was 
a large myopic crescent with a large area of myo- 
pic degeneration extending from the nervehead 
half way to the fovea. The fovea appeared to be 
intact. There was mild generalized arteriolar sclero- 
sis. 

The left eye obviously was highly myopic also 
but the fundus could not be seen. 

The general health was excellent. The blood 
pressure varied between 110/70 and 148/70 mm. 
Hg. Temperamentally the patient was an excellent 
type. 

On May 12, 1952, an intracapsular cataract ex- 
traction with round pupil and a single iridotomy 
at the 12-0’clock position was carried out success- 
fully. The wound was closed with a single pre- 
placed mattress-type corneoscleral suture and five 
conjunctival sutures. 

Thirteen days after operation she was discharged 
from hospital. The vitreous face was intact. The 
pupil was not quite round as there was a small iris 
retroversion at the 12-o’clock position but it was 
not pulled up. The fundus could be seen well. 

There was a large myopic crescent and a large 
area of myopic degeneration extending from the 
disc almost up to the fovea. The foveal pit could 
not be seen. There were no hemorrhages or exu- 
dates. On June 8th—37 days after operation—the 
left eye was quiet and its vision with a +2.0D. 
cyl. ax. 180° was only 6/120. 

On this occasion it was seen that the retina of 
the foveal region and those parts adjacent to it 
were edematous. There were no hemorrhages or 
exudates. The patient was placed on nicotinic- 
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TABLE 1 


ESSENTIAL CHARACTERISTICS OF PATIENTS SUFFERING FROM MACULAR EDEMA FOLLOWING 


(2) W.F.H. 


(4) H.M.G. 


(4) J. R.B.COD) 


Compli- 
cations 


Art. scl. 


Art. scl. 
hyper. 


Art. sel. 


Nil 


CATARACT EXTRACTION 


Date 
of 
Latter 
(days) 


Compli- 
cations cations 
Nil Hyphema 5 
Prolapse 
vit. 100 
Prolapse 100 
vit. 


Prolapse 
iris, 
hyphema 
Nil 


Date 
Onset of 
Macular 

ema 
(days) 


117 


105 
(poseibly ) 
135 


(certain) 
197 


Possible Etiology 


Art. sclerosis? Cataract ext. 
with vit. prolapse. 


Art. sclerosis, 
cataract ext. 
prolapse. 


vasospasm, 
with vit. 


Art. sclerosis, vasospasm, 
complicated cataract ext. 
with prolapse of vitreous. 


Vasospasm, cataract extrac- 


J.R.B.(OS) 5/95 Nil 


(5) J.R.M. Art. sel. 


Art. scl. 


(6) 
Myopia 


acid tablets (50 mg., three times daily before 
meals). She did not tolerate priscoline well. 

By October 20th, the left vision had improved 
to 6/30 but there was metamorphopsia. The edema 
of the foveal region had decreased. In December, the 
macular edema was still present and now there was 
a small patch of pigment up and in from the fo- 
veal region. Vision with correction was 6/20. The 
nicotinic acid was continued. 

By January 16, 1953, the vision was 6/18 but 
the appearance of the macula was unchanged. 
When last examined in April, 1953, there was no 
further change. 

For easy reference, the salient features of these 
case reports have been condensed and are presented 
in Table 1. 


DISCUSSION 


It will be seen from Table 1 that there 
is more than one possible cause for the macu- 
lar edema in most of these patients. Cases 
4, 5, and 6 are the most easily explained and 
therefore will be disposed of first. 

As already pointed out, | believe that 
macular edema per se in most cases is of 
vascular origin.'* The disturbance is due ap- 
parently to slowing of the arterial flow which 
may be brought about either by arteriolar 
sclerosis, or arteriospasm, or a combination 
of both these factors. This is the basic, un- 
derlying situation. But in many cases the pre- 
cipitating factor is anxiety. I believe Cases 4 


tion. 


Vasospasm, cataract extrac- 
tion, 


Art. sclerosis, vasospasm, 
cataract extraction. 


Art. sclerosis, vasospasm, 
cataract extraction, my- 
opia. 

and 5 can be accounted for best on this basis. 

Both patients approached operation with 
great trepidation. It is because of this emo- 
tional disturbance that the occurrence of 
macular edema was associated in time with 
the cataract extraction. I do not believe that 
there was any closer relationship between 
the operation and the occurrence of the mac- 
ular edema than this. In the patient (Case 
4), there was less arteriolar sclerosis than in 
the patient (Case 5), hence the response to 
vasodilatation was better. 

It is interesting to note that in Case 4, the 
macular edema occurring in the left eye was 
different from that in the right. In the left 
it had the typical appearance of central an- 
giospastic retinopathy."* In the right the pic- 
ture was not typical of this condition and 
there was a_patch of waxy exudate. 

In the patient in Case 6, there was no emo- 
tional disturbance, but there was a high de- 
gree of myopia with secondary retinal de- 
generation. | believe that myopic retinal 
degeneration in many cases also can be ex- 
plained best on a vascular basis, in that the 
enlargement of the posterior segment of the 
sclera produces a relative ischemia. Further, 
this last patient (Case 6) had mild arteriolar 
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sclerosis. The operative trauma, acting in an 
area having a critical blood supply, precipi- 
tated the edema. The response to vasoclila- 
tation, while definite, was slow and recovery 
was not complete. 

With the exception of the left eye of the 
patient in Case 4, the common feature among 
these patients was that the exact moment of 
onset of the macular edema could not be de- 
termined since it occurred so near to the 
time of operation. Indeed, it may have oc- 
curred just before or just after operation. 

The examination of the posterior vitreous 
with the Hruby lens showed no disturbance 
in the patients (Case 4 and Case 5), while 
in the patient (Case 6) there was slight de- 
tachment of the posterior vitreous and some 
mild vitreous degeneration. With the excep- 
tion of the last patient (6) and the left eye 
of the patient (Case 4), unfortunately this 
examination of the posterior vitreous was 
not possible until some time after operation. 

The first three patients give rise to much 
more interesting speculation. There were a 
number of common features among these 
patients. They all had high blood pressure. 
The macular edema occurred only some time 
after operation. 

In all there was prolapse of the anterior 
vitreous. In the first two patients, the pro- 
lapse occurred some time after operation; 
it occurred at about the same time as the 
macular edema. The exact time relationship 
of these was impossible to determine. The 
second and third patients were anxious and 
under great nervous tension at the time of 
operation. In the first patient these features 
while present were not severe. 

In all there was a detachment of the pos- 
terior vitreous but with no vitreous degen- 
eration. Unfortunately, | was unable to de- 
termine the exact moment at which this vit- 
teous detachment occurred, as I did not ob- 
tain my Hruby lens until some time after 
the operations were carried out. 

I believe also that in these three patients, 
vascular dysfunction was the underlying 
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cause of the macular edema. Indeed, in the 
patient (Case 3), it may have been the 
only cause. This last patient was a most 
anxious and dependent type. Owing to com- 
plications at the time of her operation she 
had a prolonged convalescence with conse- 
quent prolongation and intensification of her 
anxiety status. 

In the patients (Cases 1 and 2), one can- 
not help but speculate on the relationship of 
the vitreous prolapse to the occurrence of the 
macular edema. 

Which was the cause and which was the 
effect ? 

The prolapse could possibly have played 
either role. Since there was no evidence of 
damage to the vitreous immediately after 
operation, and since there was absolutely no 
evidence of trauma postoperatively, possibly 
it was the effect and not the cause. Perhaps 
the sequence of events was: macular edema 
with the collection of preretinal transudate 
which resulted in a separation of the vitreous 
and the forcing forward of it to cause the 
anterior hyaloid membrane to break at some 
weakened point. It is- difficult to believe, 
though, that the transudate would develop 
enough pressure to do this. 

Harrington” in a recent paper has given 
an excellent description of the changes in 
the vitreous face following cataract extrac- 
tion. He has shown that the vitreous face 
undergoes great change in even so-called 
normal patients. 

It is possible in the present patients, that 
some distortion or some traction was pro- 
duced in the anterior vitreous by the healing 
process, such that the slightest trauma caused 
a break in the hyaloid membrane, permitting 
the vitreous to come forward into the an- 
terior chamber. Possibly this moving for- 
ward of the vitreous permitted a separation 
of the posterior vitreous. Possibly the de- 
tachment of the posterior vitreous was the 
precipitating factor in the production of 
macular edema. But the predisposing factor 
was a vascular dysfunction of the posterior 
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retina and choroid. To me, this is the most 
acceptable hypothesis. 

I have discussed these findings with many 
of my confreres. It has been suggested that 
the macular edema may have been purely of 
traumatic origin, occurring either as a re- 
sult of operative injury or of a postoperative 
blow, being of the nature of a commotio 
retinae, 

All these patients were questioned care- 
fully regarding the possibility of injury. 
They all are responsible individuals and | 
feel they must be believed when they say that 
there was no such injury. 

Injury at the time of operation cannot be 
ruled out. But it certainly could not have 
been the cause in the first three patients 
where the onset of macular edema came a 
long time after operation. It has been sug- 
gested that postoperative iritis may have been 
the cause. All these patients were followed 


closely and at no time was there any evidence 


of any uveitis. 

As I was completing the final draft of this 
report, a paper by Irvine’® appeared, on what 
he has described for the first time as the 
“vitreous syndrome.” In this condition, some- 
time following cataract extraction, the vitre- 
ous shrinks and then prolapses forward and 
becomes adherent to the wound. Associated 
with this, the eye develops recurrent spells 
of irritability and macular degeneration. 

My first two cases, and possibly the third, 
would fit into this category very well, though 
the irritability feature was absent and the 
vitreous shrinkage and macular degenera 
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tion were not particularly marked. 

Irvine does not mention vascular dysfunc- 
tion as a predisposing factor. All my pa- 
tients had hypertension, arteriosclerosis, and 
anxiety. I should like to add this factor, as 
a predisposing one, to the syndrome he de- 
scribes so well. 

In this study the most important point of 
all, and the one which has the most practical 
significance, is that the recovery was rela- 
tively good in all the patients. It is impos- 
sible to evaluate fully the value of vasodilat- 
ing drugs. Certainly they do no harm, and 
by analogy with the results of this treatment 
in patients with macular edema not associated 
with cataract extraction,” I believe they are 
of some value. 


SUMMARY AND CONCLUSIONS 


1. Seven cases, in six patients, of macula 
edema in association with cataract extraction 
are presented. 

2. In three cases, the disturbance occurred 
quite some time after operation and was as- 
sociated with prolapse forward of the vitre- 
ous, 

3. In four cases, the disturbance occurred 
at about the time of operation. 

4. It is suggested that the predisposing 
cause was a vascular dysfunction of the 
retina and/or choroid in the macular region. 

5. It is suggested that the precipitating 
cause in some cases was anxiety, while in 
others a prolapse of the vitreous through the 
pupil played a part. 


1414 Drummond Street. 
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COMPLICATIONS FOLLOWING CATARACT EXTRACTION* 
WITH EMPHASIS ON PATHOLOGIC DOCUMENTATION 


Josern A. C. Wapswortn, M.D. 
New York 


Forty years ago Dr. D. W. Greene’ pre- 
sented a paper before the Chicago Oph- 
thalmological Society on “Complications and 
after-treatment following cataract extrac- 
tion.” Apparently some of the same compli- 


cations arise today that troubled the surgeons 
40 years ago. However, with the increased 
popularity of the intracapsular extraction, 
many of the troublesome complications en- 
countered in Dr. Greene's series have been 
eliminated. 

His introductory sentence is very im- 
portant and far-reaching, and may I quote? 
—Beginning with the preparation of the 
patient there is no step in the cataract 
operation that may not cause complications 
and require after-treatment.” 

This author also criticized the speculum 
that was used at that time because it often 
manifested undue pressure on the globe. All 
of his sections were knife sections and many 
of the complications were peculiar to the 
knife section. 

I shall attempt to demonstrate some of the 


* From the Institute of Ophthalmology, Presby- 
terian Hospital. Presented before the Chicago Oph- 
thalmological Society, February 20, 1952. 


complications following cataract extraction 
and document these changes by microscopic 
sections when possible. One could label this 
discussion “Paradise Lost”; but a prompt 
and successful treatment of these complica- 
tions might be labeled “Paradise Regained.” 
However, a prevention of these complica- 
tions would be simply “Paradise.” 


INFECTION 

The first complication is infection. The 
early infections are most probably ectog- 
enous and result in an endophthalmitis or 
even a panophthalmitis. Before the advent of 
the present antibiotics the affected eyes were 
usually lost ; certainly lost as a visual organ. 
Oftentimes, it was necessary to enucleate or 
eviscerate following such an infection. The 
existence of pathogenic bacteria in the con- 
junctiva or lids prior to operation is often 
the cause for these early infections. 

Usually on the second or third day there 
is evidence of a purulent material around the 
sutures. Following this, the anterior chamber 
becomes cloudy and filled with a purulent 
exudate. Later, a vitreous abscess may de- 
velop. If the condition cannot be controlled, 
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Fig. 1 (Wadsworth). A cataract extraction was performed one month prior to enucleation, A severe 
inflammatory reaction developed during the first week postoperatively. The anterior chamber became filled 
with an exudate and the cornea also lost its transparency. The eye became soft, blind, and painful, and was 


enucleated. 


The pathologic specimen shows a disastrous inflammatory process in the eye. The cornea is edematous 
and the epithelium has been completely denuded. There is cellular infiltration in the cornea and at one 
point there is evidence of necrosis of the corneal stroma (A). The cataract incision shows poor healing 


and the wound is filled with fibrin (B). 


The anterior chamber is completely filled with polymorphonuclear exudate where there is considerable 
necrosis. The exudate extends into the vitreous and involves the iris and ciliary body. The vitreous is 


detached and shrunken. 


The eye was lost because infection had gained access to the interior of the eye through a poorly ap- 
proximated wound. There was no record of cultures having been done prior to the cataract extraction. 


the eye will be lost. In spite of treatment 
there may be sufficient changes in the 
vitreous to cause its shrinkage with a re- 
sultant detachment of the retina or a dense 


secondary membrane. 

Bacteria may be introduced into the an- 
terior chamber during the operation, The 
infection will then present itself as a cloud- 
ing of the vitreous and anterior chamber. 
The end result will be the same as the above, 


but the onset is often sooner and the course 
is more fulminating (fig. 1). 

Endogenous infections may come from a 
focus of infection somewhere else in the 
body. The onset is late in the postoperative 


course, two weeks or even months after the 
operation. The development of a uveitis dur- 
ing the postoperative course is often the 
exacerbation of an old quiescent uveitis. This 
does not necessarily result in a permanent 
loss of vision; however, glaucoma is a fre- 
quent sequela as in any uveitis (Knapp’). 

If the operation is an extracapsular extrac- 
tion, planned or not, there may be sensitivity 
to the lens protein and a condition of 
phacoanaphylactia will result. This is usually 
a severe type of uveitis that ends in the loss 
of the eye from this uncontrolled intraocu- 
lar inflammation (fig. 2). 

Finally, sympathetic ophthalmia should be 
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Fig. 2 (Wadsworth). An eye following an extracapsular cataract extraction. A severe uveitis developed 
and the anterior chamber became filled with exudate. Vision was lost, the eye was painful, and enucleation 


was performed. 


The microscopic section shows a large amount of lens material remaining, and capsule is present in the 
wound. A heavy cellular infiltration is present in the anterior portion of the uveal tract (A). 

The anterior chamber contains many cells, the great majority of which are eosinophils. The cellular 
response extends into the vitreous with cellular infiltration in the choroid. 

This is a case of an extracapsular extraction with late inflammatory response. The eosinophilic type 
of response is highly suggestive of an endophthalmitis due to the sensitivity to lens material. 


considered among the inflammations. This, 
fortunately, is rare, but when it does occur, 
the eye is usually lost. Most frequently, how- 
ever, the appearance of sympathetic oph- 
thalmia follows incarceration or prolapse of 
uveal tissue and it may follow a secondary 


procedure on a prolapse of the iris (Mor- 
gan*) (figs. 3a and 3b). 


PROLAPSE OF THE IRIS 


Iris prolapse can be divided into two types. 
One is a small, nonprogressive type—this 
type may remain stationary, not increase in 
size, and cause no real complication. There is 
no indicative treatment in such cases. On the 
other hand, the progressive type of iris pro- 
lapse demands immediate treatment. The best 
treatment for such a condition is excision of 
the prolapsed iris and resuture of the wound 
(Berens*) (figs. 4a and 4b). 

The mechanics of these two types of iris 


prolapse are entirely different : 

The first, or nonprogressive type, if ex- 
cised, causes no loss of the anterior chamber 
and usually no aqueous is lost. In this case 
it is possible that a small portion of the 
vitreous has pushed the iris into the wound 
with no further development of prolapse. 

On the other hand, the progressive type, if 
excised, is followed by the escape of con- 
siderable aqueous followed by a loss of the 
anterior chamber. The latter type of prolapse 
is progressive and treatment is necessary as 
soon as the condition is recognized. A small 
prolapse which is nonprogressive and covered 
with further 
treatment ( Reese®). 


conjunctiva’ may need no 


CoRNEAL CHANGES 


The cornea may be the seat of several 
complications. The early loss of transparency 
from trauma to the endothelium while de- 
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Fig. 3a (Wadsworth). This is an extracapsular cataract extraction. 


The postoperative course was 


uneventful and the eye became quiet. Cortical material persisted in the anterior chamber but with very 
little inflammation until approximately six weeks following the operation when the fellow eye became 
inflamed and photophobic with evidence of cells in the anterior chamber and deposits on the posterior 
surface of the cornea. Because of the diagnosis of sympathetic ophthalmia the eye was removed 
Microscopic sections show the wound to be poorly healed (A). There is inflammation both in the limbal 
tissue as well as the corresponding intraocular portion. The iris and ciliary body are heavily infiltrated 
with lymphocytes and the choroid is markedly thickened with numerous epithelioid cells and lymphocytes. 
The optic nerve also shows inflammation which is probably due to the inflammatory process in the anterior 


portion of the eye. 


This is an example of a sympathetic ophthalmia following a cataract extraction. 


livering the lens will usually clear by the 
fourth day and cause no sequelae. 

If the hyaloid is in contact with the pos- 
terior surface of the cornea, changes in the 
endothelium take place and a striate type of 
keratitis will result. Disagreeable symptoms 
such as tearing, photophobia, and foreign- 
body sensation are prevalent when hyaloid is 
in contact with the cornea. Such discomfort 
to the patient may result in squeezing and 
restlessness with obvious complications. 

If the hyaloid is separted from its appo- 
sition to the cornea by a retraction from 
the anterior chamber, the cornea will clear 


rapidly. However, if the hyaloid remains 
in contact with the cornea for more than 
two weeks, permanent changes take place in 
the cornea (Reese*) (figs. 5, 6a, 6b, and 7). 


DETACHMENT OF DESCEMET’S MEMBRANE 


Detachment of Descemet’s membrane can 
be caused by the introduction of a sharp in- 
strument into the anterior chamber at the 
time of operation. This causes a small por- 
tion of Descemet’s membrane to curl on 
itself. Later, the cornea overlying the area of 
the detached membrane will 
show a permanent opacity (figs. 8 and 9). 


Descemet’s 
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Fig. 3b (Wadsworth). The section of the choroid 
under high power shows heavy lymphocytic infiltra- 
tion with a large proportion of epithelioid cells 
typical of sympathetic ophthalmia. 


Fig. 4a (Wadsworth). A massive prolapse of the 
iris with a rupture of the wound. The patient was 
awakened from a sound sleep by pain in the eye. 
When seen the following morning there was a small 
knuckle of iris in the wound at the 11-o’clock po- 
sition. 


Fig. 4b (Wadsworth). By the following day the 
prolapse had progressed. The sutures have given 
way and the entire wound is gaping except at the 
12-0’clock position. 


DELAYED RESTORATION OF THE ANTERIOR 
CHAMBER 


A delayed restoration of the anterior 
chamber can cause a great number of rather 
disastrous complications. Poor approxima- 
tion of the wound and epithelization of the 
anterior chamber are so closely related to a 
delay in the restoration of the anterior 
chamber that these three complications 
should be discussed together. 

The corneal opacities due to the contact of 
the vitreous to the posterior surface of the 
cornea have already been discussed. These 
opacities will clear if the anterior charnber 
is restored, and little permanent damage is 
done to the cornea. 

Peripheral anterior synechias may form if 
the anterior chamber remains flat for too 
long. Consequently, a secondary glaucoma 
will result ( Puntenney’ ). 

It is extremely rare to find a case of epi- 
thelization of the anterior chamber that does 
not have a history of delayed restoration of 
the anterior chamber. As a matter of fact, 
students of this condition believe this factor 
to be necessary before epithelization de- 
velops ( Calhoun"). 

Some time during the operative procedure 
a small portion of epithelium may be im- 
planted into the iris. The epithelium may 
grow as long as the intraocular pressure is 
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Fig. 5 (Wadsworth). A central opacity of the cornea. This opacity was present at the first dressing 
even though the anterior chamber was of normal depth. The anterior hyaloid remained in contact with 
the posterior surface of the cornea during the first 12 days. These changes represent the condition on the 
i2th postoperative day where the hyaloid has remained in contact with the cornea. The condition is 
reparable at this stage if the hyaloid can be separated from the cornea. (Reese*. ) 


Fig. 6a (Wadsworth). This is a case in which there was a herniation of the vitreous that remained 
in contact with the cornea for about six weeks. A permanent opacity developed in the central portion of 
the cornea. The eye remained irritable and was enucleated. In the central portion of the cornea there is 
a reduplication of Descemet’s membrane (A). 
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Fig. 6b (Wadsworth) 


High-power view of area indicated in Figure 6a. Reduplication of Descemet's 


membrane is clearly outlined (A). The space between the two membranes is filled with a granular sub- 


stance (B). 


low and the anterior chamber is shallow. No 
doubt the implantation of epithelium into the 
anterior chamber is a frequent occurrence 
but growth is not encouraged in a normal 
anterior chamber when intraocular pressure 
is within normal limits. 

This has been somewhat substantiated by 
Greene's’ work with the implantation of 
cancer tissue in the anterior chamber of ani- 
mals. He has found that, in the normal an- 
terior chamber, malignant tissue will grow 
without difficulty. However, normal or 
benign tissue transplanted in the anterior 
chamber will grow only with great difficulty. 
Therefore, a normal anterior chamber is not 
a fertile ground for the implantation of nor- 
mal epithelium unless the tissue growth is 
encouraged by the presence of an abnormally 
soft eye (figs. 10a, 10b, lla, and 11b). 

The simplest cause for a delayed restora- 
tion of the anterior chamber is a suture that 
has been placed too deeply in the cornea. 
Occasionally, a through and through suture 


in the cornea may act as a wick and permit 
aqueous to escape through this small open- 
ing. Oftentimes, the removal of such a 
suture causes prompt restoration of the an- 
terior chamber. If this condition is recog- 
nized in the early stages of the postoperative 
course little or no harm will be done 
(Kettesy,’° Dunnington,"* Dunnington and 
Regan'"*). 

In poor approximation of the incision the 
entire wound may finally heal except for one 
small area where there is persistent filtration. 
Without this filtering point, glaucoma would 
result. The filtering cicatrix controls the 
tension as in a filtration operation for glau- 
coma (figs. 12, 13, 14a, 14b, 15a, 15b, 16, 
17a, 17b, 18, 19, 20a, and 20b). 

It is obvious that glaucoma is a frequent 
end result following the conditions already 
mentioned. However, glaucoma itself is not 
a complication of cataract extraction, but 
merely secondary to some other mishap in 
the process of removing the cataractous lens. 
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pe. 

Fig. 7 (Wadsworth). This case has a similar history as the previous case except that one month follow- 
ing the onset of this condition a long spatula was inserted into the anterior chamber and attempts were 
made to separate the vitreous from its contact with the cornea. This was done satisfactorily but the 


central opacity of the cornea remained. 

A secondary glaucoma developed; the eye became painful because of repeated abrasions of the corneal 
epithelium and sudden severe pain was experienced in the eye. Because of pain and loss of vision the eye 
was enucleated. 

Examination showed hemorrhage into the cornea, separating Descemet’s membrane (A). On the posterior 
surface of Descemet’s membrane is a tissue containing pigment granules but resembling fibrous tissue (B). 
This was the point at which the vitreous was adherent to the posterior surface of the cornea. Contracture 
of the fibrous tissue caused a detachment of Descemet’s membrane, resulting in a rupture of small blood 
vessels that had extended into the cornea. 


Fig. 8 (Wadsworth). A small detachment of 
Descemet’s membrane that has been caused by the Fig. 9 (Wadsworth). This drawing shows the 
introduction of a spatula after an iridectomy (A). iris to be adherent to the cornea at a point where 
The detached Descemet’s membrane has curled on the tip of the keratome injured the cornea. The 
itself, resembling a piece of cellophane in the ante- iris is adherent to the point of perforation and a 
rior chamber. dense opacity is present at the injured area. 
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Fig. 10a (Wadsworth). Following an intracapsular cataract extraction there was vitreous loss with 
an incarceration of the iris in the wound. The wound healed poorly and there is a strand of connective 
tissue that extends from the wound bridging the pupil and causing the iris to be pulled toward the corneal 
incision (A). The anterior chamber did not form until late in the postoperative course and there is a wide 
anterior synechia with a complete obliteration of the filtration angle (B). 


Fig. 10b (Wadsworth). High-power view of area outlined in Figure 10a. The wound shows 
poor approximation with fibrous tissue extending across the anterior chamber (A). 
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Fig. lla (Wadsworth). The iris has prolapsed in the corneal incision and very little scar tissue has 
formed to support the wound (A). A staphyloma has resulted. The anterior chamber failed to reform 
following the operation and anterior synechias developed. The vitreous is contained in the staphyloma. 
Later there was epithelization of the anterior chamber. 


: 


Fig. 1lb (Wadsworth). High magnification of the area outlined in Figure lla. Iris tissue bridges the 
wound resulting in a staphyloma (A). Epithelium has extended onto the anterior surface of the iris (B). 
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Fig. 12 (Wadsworth). A small filtering area in Fig. 13 (Wadsworth). A small iris prolapse (A). 
the wound. The anterior chamber remained flat for The anterior chamber remained shallow for some 
about two weeks after operation and slowly became time but gradually became restored. The filtering 
restored to its normal depth, but there later de-  cicatrix developed. 
veloped a small filtering cicatrix (A). 


Fig. 14a (Wadsworth). An eye following an intracapsular cataract extraction. The anterior chamber 
remained flat following operation. 

Iris is incarcerated in the wound resulting in poor healing and bulging. The iris is in apposition with 
the posterior surface of the cornea with an absence of the anterior chamber. With the approximation of 
the iris to the cornea and the increased intraocular pressure, marked corneal changes have taken place. 

There is an irregularity of the epithelium with a fibrous tissue along Bowman’s membrane (A). There 
is an encroachment of the stroma with new-formed vessels. The iris became incarcerated in the wound (B). 
It was never a strong approximation; therefore, bulging of the wound resulted when the intraocular 
pressure became high. 
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Fig. 14b (Wadsworth). High-power view of area indicated by (B) in Figure 14a. The wound is poorly 
approximated with iris tissue incarcerated in the scar (A). 


Fig. 15a (Wadsworth). The incision is too far in the cornea. The iris has become adherent to part of 
the incision (A). There was a delayed restoration of the anterior chamber with fine anterior synechias 
in the opposite angle (B), but the angle is not completely occluded. Corneal changes are present at the 
point where the iris is adherent to the cornea 

This eye was enucleated because of discomfort due to recurrent abrasions of the corneal epithelium. 
The pupil was somewhat updrawn. The anterior chamber was shallow but present. 
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Fig. 15b (Wadsworth). High-power view of area indicated by (A) in Figure 15a. The iris is adherent 
at the point of incision (A). Descemet’s membrane is wrinkled and vascularization of the corneal stroma 
is present in the region of the incision. 


| 
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Fig. 16 (Wadsworth). A corneal incision with poor approximation of wound leaving a gap that is 
lined with iris tissue (A). Loss of vitreous caused updrawn pupil (B). 
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Fig. 17a (Wadsworth). The incision was somewhat scleral with a prolapse of ciliary body 
into the wound (A). 


» * oe 
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Fig. 17b (Wadsworth). High magnification of area indicated by (A) in Figure 17a. There is almost no 
attempt at healing and the ciliary body fills the gap between the wound edges (A). 
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Fig. 18 (Wadsworth). 
through the corneal incision following delayed 
restoration of anterior chamber. There has been 
poor healing of the wound. The epithelium has not 
only extended down through the incision (A) but 
has also begun to line the anterior chamber (B). 


Epithelial downgrowth 


Following a low-grade uveitis the pos- 
terior surface of the iris may become ad- 
herent to the hyaloid and cause an occlusion 
of the pupil. This will of course result in 
glaucoma (fig. 21). 


COMPLICATIONS FOLLOWING THE RUPTURE 
OF THE LENS CAPSULE 


The complications associated with the 
presence of cortex in the anterior chamber 


are characterized by a severe uveitis. There 


may be sufficient cortex remaining to block 
the angle and cause a glaucoma. As previ- 
ously mentioned, a definite sensitivity to the 
cortical material with phacoanaphylactia is a 
possibility (figs. 22a and 22b). 

The presence of capsule in the wound can 
be very serious. First, it prevents a normal 
strong healing of the wound. Second, the 
lens epithelium normally present on the cap- 
sule may undergo metaplasia and extend 
down over the surface of the vitreous and 
cause grayish lines that can be seen clinically. 
The contracture of this tissue will draw the 


Fig. 19 (Wadsworth). A draw- 
ing of epithelial downgrowth that 
occurred in an eye with a history 
of delayed restoration of the ante- 
rior chamber caused by a leaking 
wound. The leak was repaired and 
the anterior chamber promptly re- 
formed. However, epithelization be- 
came manifest later. 


JOSEPH A. C. WADSWORTH 
* } 
! 
; 
| 
| 
| | 
— 


COMPLICATIONS OF CATARACT EXTRACTION 


Fig. 20a (Wadsworth), A small solitary epithelial cyst in the iris root (A) following cataract extraction. 
No further epithelization or downgrowth was observed from multiple sections examined. 


Fig. 20b (Wadsworth). Higher magnification of area indicated by (A) in Figure 20a. The small implan- 
tation cyst is self-limited and shows no attempt at lining the anterior chamber (A). 
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pupil up toward the wound and create an 
eccentric or updrawn pupil (figs. 22a and 
22b). A proliferation of the lens epithelium 
can form translucent spherules that fill the 
pupil. Such an abortive attempt of the epi- 
thelium to form lens fibers may completely 
obscure vision (figs. 23 and 24). 


Fig. 21 (Wadsworth). Following 
a discission the vitreous has become 
adherent to both the anterior and 
posterior surface of the iris, com- 
pletely blocking the pupil. There 
was a posterior detachment and 
shrinkage of the vitreous which 
enabled the vitreous body to move 
forward with great ease. 


HEMORRHAGE 
A simple hemorrhage in the anterior 
chamber may occur at the time of operation. 
This bleeding is frequently caused by mak- 
ing the section too far in the sclera rather 
than in the cornea (Lee’™*). Such a hemor- 
rhage is troublesome, but usually does not 


Fig. 22a (Wadsworth). An extracapsular cataract extraction with capsule in the wound and a large 
amount of cortical material remaining in the anterior chamber (B). The presence of capsule in the 
wound (A) prevents strong union of the incision. The overwhelming inflammatory response is made up 
mostly of eosinophils which is highly suggestive of phacoanaphylactia. 


688 
| 
A 


COMPLICATIONS OF CATARACT EXTRACTION 


Fig. 22b (Wadsworth). High-power view of area 
indicated in Figure 22a showing capsule (A) and 
marked inflammatory reaction. 


Fig. 23 (Wadsworth). An extracapsular cataract 
extraction with a gradual loss of vision due to the 
formation of a secondary membrane caused by the 
proliferation of the lens epithelium in its attempt 
to form lens fibers. Here one can see the typical 
Elschnig bodies filling the pupil. 


se 
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Fig. 24 (Wadsworth). Numerous Elschnig bodies 
that fill the pupil. Traction lines converge to a point 
where the capsule is incarcerated in the wound. 


result in any complication. 

The postoperative hemorrhage that occurs 
on or about the sixth day is probably the 
result of a rupture of the small capillaries 
that have migrated into the scar. At about 
the sixth day the eye begins to have its 
normal tension and the scar does not stand 
the intraocular pressure. With firm corneo- 
scleral sutures these hemorrhages may cause 


no complications and may absorb within a 


few days without sequelae. 

On the other hand, three things may 
happen (Owens and Hughes") : 

1. The hemorrhage may be of sufficient 
extent to rupture the wound and cause a 
prolapse of the iris. 

2. The blood may enter the vitreous. If the 
blood extends into the vitreous its absorp- 
tion is slow and oftentimes incomplete, leav- 
ing troublesome vitreous opacities. 

3. There may be sufficient hemorrhage to 
cause glaucoma with multiform complica- 
tions. Such a prompt 
drainage of the blood from the anterior 
chamber. 

The choroidal or expulsive hemorrhage is 
extremely rare, but if the condition occurs 


condition demands 
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Fig. 26 (Wadsworth). The end result of two 
cases in which vitreous was lost and iris was in- 
carcerated in the wound. The contracture of the 
shrinking vitreous caused the iris to be drawn up 
toward the wound, completely obliterating the pupil. 


Fig. 25 (Wadsworth). A case in 
which normal vitreous was lost 
with incarceration of the vitreous 
in the wound (A). The wound 
failed to heal and vitreous remained 
between the wound edges. A down- 
growth of the epithelium along the 
edges of the wound developed 
where the vitreous was present be- 
tween the two edges (B). Cellular 
elements are beginning to extend 
down into the formed vitreous and 
later a contracture of this cellular 
membrane will cause traction on the 
retina. 


at the time of operation the eye is often lost. 
It has been reported that immediate posterior 
sclerotomy has saved the eye ( Verhoeft"*). 

Hemorrhages following retrobulbar injec- . 
tion may cause no complication but simply 
delay the operation for several days. If 
the condition is not recognized before the eye 
is opened, the positive pressure on the globe 
will cause a loss of vitreous. 


VITREOUS LOSS 


The role of the vitreous in complications 
after cataract extraction is varied, There are 
three types of vitreous and the seriousness 
of the vitreous loss depends largely on the 
type of vitreous, and not the amount that is 
lost. 

1. The vitreous may be completely fluid. 
This is most commonly seen in high myopic 
eyes. A loss of such vitreous is not a very 
serious situation and may not lead to compli- 
cations, 

2. The so-called semifluid vitreous, not 
the well-formed vitreous that is seen in nor- 
mal eyes, can lead to formation of a sec- 
ondary membrane with updrawing of the 
pupil. The incarceration of vitreous in the 
wound causes a weak approximation. 

3. The loss of normal vitreous jell causes 
serious complications, It can shrink and 
cause the iris to be drawn up toward the 
wound. If there is an adhesion of the 
vitreous to the retina a detachment of the 
retina may develop. The eye will remain 
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Fig. 27 (Wadsworth). The vitre- 
ous is adherent to the wound (A) 
with a dense cellular membrane ex- 
tending to the ret'na. The con- 
tracture of this membrane has 
caused a detachment. Such a de- 
tachment of course would be quite 
unfavorable to the usual diathermy 
procedure. 


irritable for many weeks following the that often occurs with the loss of normal 
operation and a secondary glaucoma often vitreous ( Kirby") (figs. 25 and 26). 

results due to the distortion of the anterior 
chamber from the contracture of the vitreous 
or from a secondary inflammatory reaction A detachment of the retina may present 


DETACHMENT OF THE RETINA 


Fig. 28 (Wadsworth). An eye in which the lens was inadvertently pushed into the vitreous cavity. 
Apparently the capsule was removed but the nucleus remained in the vitreous (A). 

A severe reaction resulted and the shrinkage of the vitreous caused a complete detachment of the retina 
and choroid as well. In this case the inflammatory reaction came on rapidly after the lens was lost. 

In cases of couching, the lens is covered by capsule and the toxic products do not escape into the 
vitreous so rapidly, 
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Fig. 29 (Wadsworth). Proliferation of pigment 
on the posterior surface of the cornea. This small 
pigment area grew in size over a period of a year. 
During the last two years, it has remained station- 
ary. Fortunately, the pigment does not obstruct 
the pupil and vision is normal. Along the conjunc- 
tival incision there is a small epithelial cyst. This 
spontaneously disappeared 


itself in an aphakic eye just as it would in an 
eye before the lens has been removed. Such 
cases have a definite hole and their prognosis 
is good for reattachment. 

If, however, there has been vitreous loss 
in an eye with normal vitreous, the retina 
may be pulled from its attachments and a 
diathermy operation does not often reattach 
the retina (Townes"*). 

An inflammation in the vitreous with its 
subsequent shrinkage may cause a detach- 
ment of the retina. In such cases the prog- 
nosis is very poor because the vitreous is 
organized with dense strands and mechani- 
cally separates the retina. In such a case a 
diathermy operation cannot pull the retina 
back to its normal position (fig. 27). 

If the lens is lost in the vitreous and re- 
mains there, a marked inflammatory reaction 
will result. Following this inflammation there 
is a shrinkage of the vitreous with a de- 
tachment of the retina and complete loss of 
vision (fig. 28). 


wer 
Pig 


Fig. 30 (Wadsworth). This section shows the base of an iris in a normal eye (A). There is considerable 
stromal tissue at the base of the iris and one would expect this to be relatively strong. 
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Fig. 31 (Wadsworth). The base of the iris (A) is thinner than that of the previous section. Here, undue 
traction would cause the iris to tear more easily than in the preceding case. This condition is amplified 
in elderly people in whom atrophy further weakens the iris tissue. 


As was described by Atkinson,’ a pro- 
liferation of pigment on the posterior surface 
of the cornea may follow cataract extraction. 
If this pigment is centrally placed, it will 


markedly interfere with vision (fig. 29). 


On occasions, an iridodialysis is produced 
during the enlargement of the incision with 
scissors. There may be several reasons for 
the production of such an iridodialysis : 

First, there is considerable normal varia- 
tion in the thickness of the iris at its base. 
Traction exerted on the iris will cause it to 
tear at the base and produce an iridodialysis. 
If the iris is unusually thin at its base, the 
slightest traction may produce an iridodialy- 
sis (figs. 30, 31, and 32). 

The use of right-handed and left-handed 
scissors while enlarging the section may help 
to prevent such a complication ( fig, 33). The 
effect of right-handed scissors along the 
right side of the incision causes buckling of 
the cornea and distortion of the scleral ring. 
Under such 
knuckled into the opening of the scissors and 


circumstances, the iris is 


an iridotomy is formed. Also, if there is a 
weakened area at the base of the iris there 
may be sufficient traction to produce an 
iridodialysis. 


Fig. 32 (Wadsworth). This shows a large iri- 
dodialysis produced while enlarging the corneal 
section. The postoperative course was uneventful 
but the patient developed monocular diplopia. The 
iridodialysis was corrected by using a blunt Turell 
hook and pulling the iris into a small incision at the 
limbus and touching this hook with diathermy. 
There was sufficient adhesion at this point to cause 
the iris to adhere there. The pupil then became 
round and the diplopia disappeared (Goar and 
Schultz”). 
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SC/SSOR SECTION IN CATARACT EXTRACTION 


Fig. 34 (Wadsworth). This is 
a drawing which shows some of the 
common errors in the use of the 
scissors : 

(A) If, in closing the scissors, 
there is more force exerted by the 
blade that is outside the anterior 
chamber, distortion of the cornea 
and scleral ring will result. 

(B) If the opposite is true, dis- 
tortion in the opposite direction 
will result. 

(C) If too large a bite is taken 
in the scissors, this tends to 
straighten the limbal ring and the 
iris may be swept into the scissors. 
The scleral ring may be distorted 
as well, 

(D) The last drawing shows the 
more ideal method for using scis- 
sors. That is, to take small bites and 
to have the scissors parallel with 
the curvature of the cornea, chang- 
ing one’s position with each snip of 
the scissors. 


Fig. 33 (Wadsworth). A draw 
ing in which the right-handed scis- 
sors are used on the left side of 
the incision and the left-handed 
scissors are used on the right side 
(A). One can see that the line of 
cutting is perpendicular to the cor- 
nea. This causes a minimum distor- 
tion of the globe during the use of 
the scissors. When right-handed 
scissors are used on the right side 
of the incision, a buckling of the 
cornea results (B). 


694 
Right 
Right 
\ 
“4 
= ™~ 
B. 
A. 
O # 
Z, 
C. D. 


COMPLICATIONS OF CATARACT EXTRACTION 695 


When the with 
scissors, every effort should be made to 
cause the least amount of distortion to the 
limbal ring. 

If, in making the bite with the scissors, a 
greater amount of pressure is exerted on 
the blade outside of the eye, the pressure on 
the globe may straighten the limbal curve 
sufficiently to cause a rupture of the zonules. 

If the opposite is true and a greater force 
is exerted on the blade inside the eye, a dis- 
tortion of the cornea and limbal ring is 
sufficient to cause an iridodialysis. 

Too large a bite with the scissors will also 


incision is enlarged 


flatten the scleral ring and cause the iris to 
be swept beneath the blade of the scissors 
resulting either in an iridodialysis or a large 
iridotomy ( fig. 34-A, B, C). 

If the scissors are closed with equal pres- 
sure on both sides of the cornea, minimal 


distortion will result. It is advisable to make 
multiple small bites and atiempt to have the 
scissors parallel with the portion of the 
limbus being cut. In so doing, it will be 
necessary to change the position of the 
scissors with each bite following the curve 
of the limbus ( fig. 34-D). 


SuM MARY 


Many common complications following 
cataract extraction have been presented. 
When possible, the conditions have been 
documented with microscopic sections. 

By knowing the cause of these complica- 
tions it is often possible to prevent a great 
majority of the troublesome sequelae result- 


ing from cataract surgery. 
The value of left-handed scissors was 
emphasized. 


73 East 71st Street (21). 
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A COMPARISON OF REFRACTION RESULTS ON THE 
SAME INDIVIDUALS* 


E. Stoane,’ M.D., Epwin B. Dunpuy,? M.D... V. Emmowns,! M.D., 
AND J. Roswett M.D. 
Boston, Massachusetts 


The reliability of various screening devices 
has been reported by Imus’ and, in the dis- 
cussion of his paper, others have commented 
upon the variability of refraction results 
when the same patient is examined by dif- 
ferent specialists or even by the same spe- 
cialist at different times. An opportunity to 
observe the extent of variation in refraction 
findings has recently been provided us in 
connection with a study of the effect of a 
training method upon myopia.* 

As part of that study two ophthalmologists 
and one optometrist examined, on the same 
day and under similar conditions, the eyes of 
21 different adolescents. The subjects were 
far above average intelligence, the conditions 
of the examination ideal, the tests were made 
in an efficient but leisurely manner, and the 
examiners made their best efforts to achieve 
accuracy. Although the number of subjects 
examined is small, it would seem that these 
data offer valid evidence in regard to the con- 
sistency of clinical findings. 


MetTHOD 


The 21 subjects ranged from 14 to 18 
years of age. A cycloplegic was not used. 
Each subject was tested by each of the ex- 
aminers within a two-hour period of the 
same day. Each examiner used the method 


of refraction he was accustomed to use in his 


*From the Massachusetts Eye and Ear In- 
firmary and the Adolescent Unit, Children’s Medi- 
cal Center, Boston. This study was supported by 
funds from The Grant Foundation, Inc. 

* Director, Department of Refraction, Massa- 
chusetts Eye and Ear Infirmary 

t Chief of Ophthalmology, Massachusetts Eye 
and Ear Infirmary. 

§ Department of Refraction, Massachusetts Eye 
and Ear Infirmary. 

! Chief of the Adolescent Unit, Children’s Medi- 
cal Center. 
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office practice. Tests for heterophoria ( Mad- 
dox rod) were made on only 10 boys and 
these tests were not repeated. All the results 
were obtained and were recorded independ- 
ently, and the examiners did not compare 
their findings with each other. The findings 
were turned over to one of us (J. R. G.) 
for future reference and analysis. 


RESULTS AND COMMENT 


Table 1 lists the naked vision findings ob- 
tained by each of the three examiners on 
each of the 21 subjects. 

No attempt has been made to present a 
quantitative evaluation of these data. Ef- 
forts to apply statistical methods proved un- 
satisfactory and, after considerable thought, 
it was decided that all such attempts would 
yield misleading results. Translation of the 
findings into spheric equivalents was con- 
sidered as a possible means of comparing one 
examiner's findings with another but this 
was discarded because the presence of multi- 
ple variables such as the axis of astigmatism 
precluded the use of such a method. It has 
seemed to us best only to present the actual 
findings and to invite an inspection of 
Table 1. 

On no one subject did all three examiners 
obtain identical naked vision, and to only 
one (T. S.) did they give the same correc- 
tion. The differences between their findings, 
however, are not great and are probably well 
within each subject’s limit of tolerance. It 
seems clear that test findings wili differ from 
examiner to examiner even under the best 
conditions and that one cannot properly be 
dogmatic about a given refractive error. The 
variations shown in Table 1 may reasonably 
be considered to be of the order one can ex- 
pect under ideal conditions. 
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TABLE 1 
NAKED VISION, CORRECTION, AND CORRECTED VISION FINDINGS OBTAINED BY THREE EXAMINERS WHEN 
21 SUBJECTS WERE TESTED BY EACH OF THEM ON THE SAME DAY 


Subject Examiner Naked Vision Correction Corrected Vision 


L. B. AES D 12/2 —4.0D. sph. 


—0.25D. cyl. ax. 180° 20/15 
. 2 —4.5D. sph.>—1.0D. cyl. ax. 180 20/25 
EBD 2 —4.0D. sph.>—0.5D. cyl. ax. 180° 20/15 
Ss —4.25D. sph.> —1.0D. cyl. ax. 180° 20/15 
WVE ; —4.25D. sph. 
S —4.5D. sph.> —0.5D. cyl. ax. 180° 
AES —4.25D. sph. 20/20 
—4.5D. —0.25D. cyl. ax. 105° 20/20 
EBD 5, —4.25D. sph.> —0.12D. cyl. ax. 90° 20/15 
Ss —4.37D. sph.> —0.25D. cyl. ax. 90° 20/15 
WVE / —4.5D. ah. 
—4.5D. sph. 
AES 40-20/30 —0.62D. 20/15 
S +0.5D. sph. 20/10 
EBD -0.5D. sph.> —0.25D. cyl. ax. 90° 20/15 
S /i +0.75D. sph.> —0.25D. cyl. ax. 85° 20/15 
WVE —0.5D. 
+0.5D. sph. 
AES —1.5D. sph.>—0.25D. cyl. ax. 90° 20/15 
S —3.25D. sph.> —0.25D. cyl. ax. 90° 20/20 
EBD —1.5D. =. —>—0.5D. cyl. ax. 90° 20/15 
Ss —3.0D. sph.> —0.5D. cyl. ax. 90° 20/15 
WVE —2.25D. 7 
S —3.5D. sph. 
AES —3.0D. sph.> —0.5D. cyl. ax. 180° 20/30 
S / —2.0D. sph.> —0.5D. cyl. ax. 180° 20/15 
EBD —2.75D. sph. > —0.25D. cyl. ax. 175° 20/15 
—2.25D. sph. > —0.25D. cyl. ax. 5° 20/15 
WVE 2 —3.25D. sph. 
Ss —2.75D. sph. 
AES —3.75D. sph.> —0.25D. cyl. ax. 165° 20/15 
es S s —2.75D. sph.> —0.75D. cyl. ax. 15° 20/15 
/ —3.75D. sph. 20/15 
S 12 —2.5D. > -—0.75D. cyl. ax. 155° 20/15 
WVE / —4.0D. sph. 
S —2.75D. sph.> —0.75D. cyl. ax. 165° 
AES ; —0.75D. sph.> —0.5D. cyl. ax. 90° 20/15 
S : —0.75D. sph.> —0.25D. cyl. ax. 60° 20/15 
EBD —0.25D. sph. > —0.5D. cyl. ax. 105° 20/15 
S —0.5D. >-—0.5D. cyl. ax. 75° 20/15 
WVE —0.75D. sph.> —0.75D. cyl. ax. 90° 
Ss —0.75D. sph.> —0.75D. cyl. ax. 90° 
AES —0.75D. sph.> —0.25D. cyl. ax. 90° 20/15 
Ss —1.25D. sph.> —0.5D. cyl. ax. 90° 26/15 
EBD —1.0D. oh. > —0.25D. cyl. ax. 90° 20/15 
Ss —1.25D. sph.> —0.25D. cyl. ax. 90° 20/15 
WVE —0.75D. sph. 
S —1.75D. sph. 
AES L plano 20/15 
S —1.75D. sph. 20/15 
EBD : plano 20/15 
Ss —1.75D. sph. 20/15 
WVE 2 plano 
S —1.75D. sph. 
AES 2 —2.25D. sph.> —0.75D. cyl. ax. 135° 20/15 
S —2.25D. sph.> —0.5D. cyl. ax. 75° 20/15 
EBD —2.0D. sph.> —0.62D. cyl. ax. 135° 20/15 
Ss 2 —2.0D. sph. > —0.5D. cyl. ax. 75° 20/15 
WVE 200 dim = —2.25D. sph.> —0.5D. cyl. ax.135° 
. S 200 dim = —2.0D. sph.> —0.75D. cyl. ax. 60° 
AES 200 —3.25D. sph. 20/15 
S 200 —2.75D. sph.> —0.5D. cyl. ax. 180° 20/15 
EBD 200 —3.5D. an. >-0.12D. cyl. ax. 25° 20/15 
; 100 —3.0D. sph.> —0.25D. cyl. ax. 15° 20/15 


J. B. 
J. D. 
H. H. 
A. J. 
R. S. 
T. S. 
W. S. 
R. T. 
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TABLE 1—(Continued) 


Examiner Naked Vision Correction Corrected Vision 
WVE 20/80°* —3.5D. sph. 
S 20/80* —2.75D. sph. > —0.5D. cyl. ax. 180° 
AES 20/200*' —2.0D. sph. > —0.25D. cyl. ax. 90° 
S 20/200*' —2.25D. sph. 
EBD 20/80 —2.25D. sph. > —0.25D. cyl. ax. 9° 
S 20/100 —2.25D. sph. 
WVE 20/200 —2.25D. sph.> —0.75D. cyl. ax. 90° 
S 20/200 —2,25D. sph. 
AES 20/50 —0.62D. x 
S 20/50 —0.5D. sph.> —0.25D. cyl. ax. 180° 
EBD 20/70°* —1.0D. sph. 
S 20/70° —0.62D. sph.> —0.75D. cyl. ax. 180° 
WVE 20/70 —0.75D. sph. 
S 20/70 —0.75D. sph. 
AES 20/200 —2.75D. sph.> —0.5D. cyl. ax. 90° 
S 20/100 —2.75D. sph. > —0.5D. cyl. ax. 10° 
EBD 20/100 —3.12D. sph. 
S 20/100 —3.0D. ab. > —0.25D. cyl. ax. 85° 
WVE 20/100 —3.5D. sph. 
S 20/100 —3.5D. sph. 
AES 20/40 —0.62D. sph. 
S 20/40 —0.5D. a. > —0.25D. cyl. ax. 90° 
EBD 20/50 —0.75D. sph. 
S 20/50 —0.75D. sph. 
WVE > =—0.25D. cyl. ax. 180° 
S 0 —0.5D. sph. 
AES 200 —— sph.> —0.25D. cyl. ax. 90° 
S 100 —1.5D. sph.> —0.5D. cyl. ax. 105° 
EBD 100 ~—1.75D. sph.> —0.25D. cyl. ax. 95° 
Ss 100 + —1.5D. —0.25D. ax. 85° 
WVE 200 —2.5D. sph. 
S 200 —2.5D. sph. 
AES —1.25D. sph.> —0.25D. cyl. ax. 90° 
+0.25D. —0.5D. cyl. ax. 120° 
EBD —1.5D.s 
Ss —0.5D. sph. 
WVE —1.5D. sph. 
Ss —0.5D. sph. 
AES ‘ —1.75D. sph.> —0.25D. cyl. ax. 90° 
Ss +0.5D. sph. —0.25D. ax. 90° 
EBD —1.75D. sp .>—0.25D. cyl. ax. 95° 
+0.62D. sph. 
WVE —1.75D. sph. 
Ss +0.25D. sph. 
AES —2.5D. a >—0.5D. cyl. ax. 75° 
S —3.25D. sph. —0.5D. cyl. ax. 105° 
EBD —2.75D. sph. —0.5D. cyl. ax. 65° 
S 15/20¢ —3.5D. sph. —0.5D. cyl. ax. 95° 
WVE 2 —3.25D. sph. 
S —3.75D. sph.> —0.5D. cyl. ax. 90° 
AES § —3.75D. sph. 
5 —3.75D. sph 


sph. 
EBD —3.5D. sph.> —0.5D. cyl. ax. 20° 

» & —3.75D. sph.> —0.25D. cyl. ax. 165° 20/15 
WVE S/! —4.0D. sph. —0.5D. cyl. ax. 45° 


—4.5D. sph. (Add +0.5D. sph., 0.U.) 
AES —0.62D. sph. > —0.25D. cyl. ax. 90° 20/15 
plano 20/15 
—0.75D. sph.> —0.25D. cyl. ax. 120° 20/15 
—0.25D. sph. 20/15 
—0.5D. 


— on 
6OR 
: Subject 
W. Y. 
D. B. 
j.c. 
W.D. 
™ 
R.R. 
K. S, 
R. 
R.W. 
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TABLE 2 
MEASUREMENTS OF HETEROPHORIA FOR DISTANCE AND NEAR BY EACH OF THE THREE EXAMINERS 


AES 
Subject Horizontal Vertical 
Distant 


Vertical 


Distant | pistant | Near 


Ortho 

4 L.H. 
Ortho 1 Exo 2 Exo 
Ortho 10 Eso 4 Eso 
(Alternating Exotropia) 
Ortho Ortho Ortho 
Ortho 1 Eso 1 Eso 
Ortho Ortho 4 Eso 
Ortho Ortho Ortho 
Ortho 2 Eso 4 Eso 


Ortho 


i Exo 
4 Exo ? 


Ortho 


Table 2 lists the measurements of hetero- 
phoria for distance and near. No attempt has 
been made to evaluate the reason for the 
variation in findings. 


SUM MARY 


1. Three examiners tested the vision of 21 
adolescents on the same day and under the 
same conditions. The naked vision, correc- 
tion, and corrected vision recorded by each 
examiner are tabulated. 

2. In only one instance were the findings 


Distant 


EBD WVE 
| 

Vertical 

Distant | 


Horizontal Horizontal 


Near Distant Near 
Ortho 
1 (?) 
Ortho 
Ortho 


2 Eso 
1 Eso 
4 Exo 
6 Eso 


Ortho 
1 Eso 
Ortho 
6 Exo 
3 Eso 


Ortho 
23 (?) 
Ortho 
Ortho 
Ortho 


3 Exo 
Ortho 

2 Exo 

6 Exo 

2 Eso 

of the three examiners identical, The vari- 
ations, however, were not great and were 
considered to be well within each subject's 
tolerance. 

3. These data indicate that differences in 
test findings are inevitable even under the 
best conditions; that differences of the de- 
gree shown in these data may be considered 
“expected variations”; and that one cannot 
reasonably be dogmatic about a refractive 
error. 


243 Charles Street (14). 
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A PSYCHOMETRIC EVALUATION OF ORTHO-RATER AND 
WALL-CHART TESTS* 


D. A. Gorpon, J. Zetpner, H. J. Zacorsxi, anp J. E, UHLANER 
Washington, D.C. 


Although visual acuity tests are customar- 
ily given on wall charts, other methods of 
presentation have been suggested from 
time to time. Slides of acuity symbols have 


* From the Personnel Research Branch, TAGO, 
Department of the Army. Any opinions expressed 
herein are those of the authors and do not neces- 
sarily reflect those of the Department of the Army. 


been projected on screens, with provision for 
enlarging and reducing the image.’ Instru- 
ments have been devised which permit me- 
chanical change in size,’® distance,® and or- 
ientation* of the test object. None of these 
innovations has achieved as wide an accept- 
ance as wall-chart testing. 

Recently, several instruments involving 
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optical simulation of distance have been de- 
veloped for large scale acuity testing. Among 
such devices are the Bausch and Lomb 
Ortho-Rater, the Keystone Telebinocular, 
and the American Optical Company Sight- 
Screener. These instruments provide a means 
of presenting tests of right eye, left eye, and 
binocular acuity, as well as vertical and hori- 
zontal phoris, stereopsis, and color vision. 
Both near and far simulated distances may 
be used. 

For the measurement of far visual acuity, 
these instruments have several important ad- 
vantages over wall-chart testing. The light 
source is built in and, therefore, can be made 
relatively accurate. Alley charts, on the con- 
trary, vary widely in condition of illumina- 
tion. The viewing distance of instruments is 
achieved optically, with consequent economy 
of testing space. Targets may be conveniently 
changed without crossing the testing room. 
On the same instrument, a number of visual 
functions may be tested. 

Since instrument tests involve a somewhat 
different optical principle than those of wall 
charts, a comparison should be made be- 
tween results on the two methods of presen- 
tation. Before instrument tests can be ac- 
cepted, they must be shown to have satis- 
factory reliability ; that is consistency in re- 
peated measurement.* It must also be dem- 
onstrated that the instrument test measures 
essentially the same visual abilities as the 
wall-chart test. The present paper deals with 
these problems. 

The reliability of wall-chart tests of far 
visual acuity has been determined.? Data are 
also available on the reliability of instru- 
ment tests.* A rigorous comparison be- 
tween these reliabilities cannot be made be- 

* Reliability is measured by the correlation be- 
tween successive measures on the same instrument. 
Correlations vary between +1.00 and —1.00. A 
correlation of +1.00 indicates perfect correspond- 
ence between measures. A correlation of —1.00 in- 
dicates perfect inverse relationship between scores. 


A correlation of 0 indicates a completely random 
relationship between measures. 
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cause of differences in the population, test 
targets, and light levels employed. 

A study by Sulzman, Cook, and Bartlett’ 
did employ the same subjects in comparing 
the reliabilities of instrument and of wall- 
chart tests. The instruments they employed 
included the Sight-Screener, the Ortho- 
Rater, and the Telebinocular. 

It was found that the reliabilities of the 
letter wall-chart tests were about the same 
as those of the instrument tests. They 
ranged from 0.80 to 0.88 for the two wall- 
chart tests, and between 0.81 and 0.85 for 
the three instrument tests. In near visual 
acuity testing, reliabilities were also similar. 
The wall charts, however, seemed to be 
testing a visual function somewhat different 
from that of the instrument tests. The cor- 
relation between the letter wall-chart tests 
was considerably higher than those between 
wall and instrument tests. If these correla- 
tions had been corrected for attenuation, the 
differences would be even larger. 

The authors conclude that these results 
may be due to the introduction of some new 
factor related to the optical system of the 
instrument or to the fact that different tar- 
gets are used in the various tests. 

Altman and Rowland® determined the re- 
lationship between scores obtained on an 
Ortho-Rater and a wall chart when the 
same target was used. The wall chart was an 
accurate enlargement of the plate reproduced 
for presentation at 20 feet. One hundred 
and 57 eyes were tested without refractive 
corrections in order to secure a wide range 
of acuity scores. A correlation of 0.94 was 
obtained between acuity scores on the Ortho- 
Rater and wall-chart tests. This study 
presents convincing evidence of the iden- 
tity of the visual abilities measured by the 
two methods. 

In the present experiment, an attempt was 
made to compare the test-retest reliabilities 
and to obtain a measure of the correspond- 
ence between scores on the Ortho-Rater and 
wall-chart tests. The same subjects, targets, 
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Arty Sre\ien 


and light level were employed in both meth- 
ods of presentation. The conditions of lu- 
minance and contrast between object and 
background were equalized as closely as pos- 
sible. With control of these conditions, more 
definite conclusions may perhaps be reached 
concerning reliability of the two presenta- 
tion methods, and the presence or absence 
of the “apparatus accommodation” factor 
thought by some to affect machine scores." 


METHOD AND PROCEDURE 


The present experiment was conducted at 
the Personnel Research Branch’s Pentagon 
Laboratory in Washington, D.C. The sub- 
jects were 117 soldiers from Fort Myer, 
Virginia. Soldiers varied in age between 19 
and 37 years, with the mean age at 22.4 years. 
The test targets were observed binocularly. 
All subjects who customarily wore correc- 
tive lenses used them in the experiment. 

The test designs included a letter chart 
and a modified Landolt ring chart.* Samples 
of the items in these targets are shown in 
Figure 1. The letter chart was a modification 
of the Snellen Chart employed by the Army 
in routine visual acuity examination. The 
chart consisted of 12 lines of letters ranging 
in size from 20/100 to 20/7.1 Snellen. The 
modified Landolt ring chart presented a 
square target rather than the circular design 


*We wish to acknowledge our indebtedness to 
Mr. Owen Conger, Typo and Design Unit, Army 
Publications, Service Branch, TAGO, for his care- 
ful drafting of these vision targets. 


Modified Landolt Ring 


Fig. 1 (Gordon, et al) Visual 
acuity tests. 


used in the original ring. The chart con- 
tained 11 lines of items, ranging in size from 
20/135.2 to 20/5.9 Snellen. 

The Ortho-Rater plates were made from 
the wall charts by a double reduction photo- 
graphic process. It was intended to reduce 
the wall charts (constructed for testing at 
20 feet) to 0.0555 of the original size.t Ac- 
tually, the reduction ratios, as determined by 
an optical comparator with microscopic at- 
tachment, are: letter plate, right eye 0.0546, 
left eye 0.0545; Landolt plate, right eye 
0.0552, left eye 0.0549. The visual angles 
corresponding to the reduction ratios of the 
Ortho-Rater letter targets are slightly smaller 
than those of the counterpart wall chart ; the 
visual angles of the Ortho-Rater Landolt tar- 
gets are almost identical to their wall chart. 

The laboratory in which testing took place 
was constructed in conformity to specifica- 
tions formulated by the Armed Forces 
NRC Vision Committee. The viewing dis- 
tance was 20 feet for wall-chart testing. II- 
lumination was furnished by three overhead 
lights in flashed opal glass fixtures. These 
fixtures were evenly spaced along the testing 
alley. The front of the alley, sides, top, and 
floor were covered by white osnaburg cloth 
which served to provide an evenly lit sur- 
round over the visual field. 

The brightness of the wall charts and 


* This reduction ratio is employed by the Bausch 
and Lomb Company in the manufacture of Ortho- 
Rater plates. It is based on an estimated: distance 
of 40 mm. from lens surface to the eye, and 362 
mm. from the far slide to the eye. 
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TABLE 1 


COMPARISON OF MEAN AND STANDARD DEVIATIONS FOR WALL-CHART 
AND OrTHO-RATER TESTS 


Ternet Scoring Mean 
Method Wall Chart 
62.6 
64.8 
65. 
68. 


Letter 
(Test) 


63. 
65. 
65 
69 


Letter 
(Retest) 


60. 
62. 
63. 
66. 


Landolt 
(Test) 


62 
63. 
64. 
67. 


Landolt 
(Retest) 


Ortho-Rater plates was 13.5 millilamberts. 
A MacBeth Illuminometer was employed in 
making light measurements. The required 
Ortho-Rater and _ wall-chart brightnesses 
were secured before each session, employ- 
ing a voltmeter and a continuously variable 
resistance (variac). 

The examiner observed the subject at all 
times to make sure that he did not squint or 
view the charts obliquely and that he was 
not fatigued. Responses were transmitted 
electrically to an adjacent room where they 
were checked by a technician and recorded on 
prepared answer forms. 

The following presentation order of tests 
was maintained: wall-chart letter, wall-chart 
modified Landolt, Ortho-Rater letter, Ortho- 
Rater modified Landolt. These tests were a 
portion of a larger group of 17 mesopic and 
photopic targets given in the same session. 
Subjects had observed five mesopic wall 
charts and two mesopic Ortho-Rater plates 
before taking the four tests discussed here. 
The letter wall chart was the third test given 
on the photopic level, the modified Landolt 
wall chart was the fifth, the Ortho-Rater let- 


(N #117) 


Ortho-Rater 


Standard Deviation 
Wall Chart | Ortho-Rater 
62. 


64. 
63. 


1 
1 
1 
1 


1 
1 
1. 
1 


Crom 


ter plate was the eighth, and the Ortho-Rater 
modified Landolt plate was the ninth of the 
10 tests given at the photopic level. 

The same procedure was followed in the 
retest session two weeks later. 

RESULTS 

An indication of the relative difficulty of 
wall-chart and Ortho-Rater presentation is 
shown in Table 1. The mean represents the 
average number of items achieved by the sub- 
jects before the criterion failure was met. 
The standard deviation is an indication of 
the magnitude of individual differences. 

Results are presented for four scoring 
methods : 

a. Number of rights before two consecu- 
tive miscallings were first made. 

b. Number of items attempted before two 
consecutive miscallings were first made. 

c. Number of rights before three consecu- 
tive miscallings were first made. 

d. Number of items attempted before 
three consecutive miscallings were first made. 

These methods were utilized to show the 
effect of scoring method on results and, thus, 
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63 
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— — —ORTHO-RATER 


NUMBER OF CASES 


18-26 27-35 36-44 45-53 54-62 63-7! 72-80 


SCORE 

Fig. 2 (Gordon, et al.). Distribution of scores 

on the new Army Snellen tests. Items 30 to 39 of 
the tests are 20/20 acuity value. (N = 117.) 


INTERVAL 


give the results wider generality. It should 
be noted that these scoring methods are non- 
independent measures. 

It may seem that subjects were able to 
read further on the wall-chart letter tests 
than on the Ortho-Rater letter plates before 
meeting the criterion of failure. This dif- 
ference in difficulty may perhaps be ex- 
plained by the somewhat larger visual angle 
of the letter wall charts (see Method and 

60 
WALL 
50 — —ORTHO-RATER 
re 


40 ' 


30 


NUMBER OF CASES 


Procedure ). The scores on the Landolt tests, 
where more perfect reproduction of visual 
angle was achieved, are about equal for the 
two methods of presentation. The standard 
deviations are approximately the same, ex- 
cept that the Ortho-Rater Landolt retest 
shows greater variability than its wall chart. 

Although there are several significant dif- 
ferences in means and standard deviations of 
the two methods of presentation, the dif- 
ferences are too small to be of practical im- 
portance. In Snellen acuity units, negligible 
changes in scores are implied. As shown in 
Figures 2 and 3, the test distributions are 
very similar. In general, the evidence does 
not indicate that Ortho-Rater and wall-chart 
presentations differ greatly in difficulty and 
variability. 

The test-retest reliabilities of wall chart 
and Ortho-Rater scores are shown in Ta- 
ble 2. All Ortho-Rater reliabilities except 
Landolt ring, method A, are significantly 
higher than those of the wall charts.* 

The higher reliabilities of the Ortho-Rater 
plates cannot be explained by the fact that 
the Ortho-Rater plates were administered 
after the wall charts. If increased reliability 

*A significant difference implies that the dif- 
ference found would be obtained less than once in 
20 times by chance alone. Computation of signifi- 
cance involve tables of the t distribution (* p, 352). 


Fig. 3 (Gordon, et al.). Distri- 
bution of scores on the modified 
Landolt ring tests. Items 38 to 45 
of the tests are 20/20 acuity value. 
(N = 117.) 


SCORE INTERVAL 


21-29 30-38 39-47 48-56 57-65 66-74 75-83 84-92 


60 
70 res 
50 
30 
20 
10 
|_| 
20 
10 | 


D. A. GORDON, J. ZEIDNER, H. J. ZAGORSKI AND J. E. UHLANER 


TABLE 2 
WALL-CHART AND OrTHO-RATER TEST RETEST RELIABILITIES 


(N =117) 


Scoring Letter est 


| Ortho-Rater | 


is associated with later tests administered in 
the session, the Armed Forces far visual 
acuity test, administered twice, should have 
shown this effect. This test was adminis- 
tered as the second and 10th (last) test of the 
photopic series, The test administered in the 
last position shows a significant decrease in 
reliability for two scoring methods and a non- 
significant increase for two other scoring 
methods. 

The correlations between scores on the 
wall charts and on the Ortho-Rater plates are 
presented in Table 3. These correlations are 
based on scoring method C, which was the 
most reliable method employed (see Table 
2). They are about as high as the test-retest 
reliabilities. The mean of the correlations is 
equal to 0.83; the mean of the reliabilities of 
scoring method C is equal to 0.85.* The 
mean of the correlations, corrected for the 
attenuating effects of unreliability in each 

* The correlation of a test with another test will 
almost never be higher than the reliability of the 


test itself. The reliability of the measure limits 
the extent to which it can relate to another measure. 


Landolt Test 


A.F. Far Visual Acuity Test 


Ortho-Rater Second Tenth 


variable is 0.98.' These data offer little evi- 
dence to support the existence of a machine 
factor or “apparatus accommodation factor” 
specific to Ortho-Rater presentation. 


DISCUSSION OF RESULTS 


The finding that Ortho-Rater tests are 
more reliable than wall-chart tests presents 
a problem for interpretation. The superiority 
of instrument presentation may be due to 
lowered visual distraction with limitation of 
the surround, or to some other advantage of 
subject or stimulus characteristic leading to 
greater constancy of conditions. It is believed 
that the difference in reliability between 
Ortho-Rater and wall-chart presentation will 
be even greater in operational testing than 
that found here. It is well known that the con- 
ditions of wall-chart testing differ widely 
from place to place. 

If visual angle, background luminance, 


* The Spearman formula is employed in this com- 
putation (* p. 135). This formula gives an estimate 
of the correlation between variables with the at- 
tenuating effect of unreliability removed. 


TABLE 3 


CORRELATIONS* BETWEEN WALL-CHART AND OrTHO-RATER TESTS 
(SCORING METHOD C) 
(N =117) 


Test 


Variables Session 


Wall chart vs. Ortho-Rater 
(Letter) 


0.85 
(0.94) 


0.78 
(0.98) 


Wall chart vs. Ortho-Rater 
(Landolt) 


Wall Test 
Session & O-R 
Retest Session 


0.89 
(0.99) 


0.80 
(1.00) 


O-R Test 
Session & Wall 
Retest Session 


Retest 
Session 


0.86 
(0.96) 


0.77 
(0.96) 


“0.87 
(0.97) 


0.84 
(1.00) 


* Correlations corrected for attenuation are given in parentheses. 
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Wall 

“ A 0.81 0.90 0.73 | 0.81 0.90 0.83 

B 0.78 0.89 0.69 0.79 0.88 0.81 

Cc 0.88 0.92 0.75 0.85 0.81 0.86 

D 0.30 | 0.87 0.65 0.79 0.80 | 0.81 
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and contrast between object and background 
are equated as closely as possible between 
Ortho-Rater and wall-chart presentations, 
closely equivalent measures are obtained. 
The difficulties of the tests and the variabili- 
ties of scores are similar. When the corre- 
lations of the tests are taken into considera- 
tion, the methods appear to measure the 
same visual abilities. 


SUMMARY AND CONCLUSIONS 


This study presents a psychometric com- 
parison of visual acuity scores obtained on 
Ortho-Rater plates with visual acuity scores 
on duplicate wall-chart tests. A comparison 
was made of the reliability of the two meth- 
ods of presentation. An analysis was also 
made to determine whether or not both tests 
measured.the same abilities. One hundred 
and 17 subjects were tested binocularly and 
retested two weeks later. Letter and modified 
Landolt ring targets were employed. Previ- 


ous practice had been given on other mesopic 
and photopic wall charts and Ortho-Rater 
plates before the tests under consideration 
were given. The following results were ob- 
tained : 

1. The two methods of presentation were 
of equal difficulty, except for slight discrep- 
ancies introduced by photographic reduction. 

2. The reliabilities of the Ortho-Rater 
tests were significantly higher than those of 
the wall-chart tests. 

3. The correlations between Ortho-Rater 
and wall-chart tests were about as high as the 
reliabilities of the test themselves. When 
corrected for attenuation, these correlations 
approach unity. No evidence is afforded, un- 
der these conditions, of a machine or “ap- 
factor affecting 


paratus accommodation” 


Ortho-Rater acuity scores. 


Personnel Research Branch, 
Department of the Army. 
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OPHTHALMIC MINIATURE 


A stronger remedy than these (for opacity of the cornea) is made 
by adding half a dram of the dung of the large green lizard called ligurus. 
Ugo Benzi (1376-1439) Consilium 24 
(Lockwood, Ugo Benzi, University of Chicago, 1951, page 145.) 


THE PRINCIPLE OF THE BICENTRIC LENS IN ANISOMETROPIA 


Josern I. Pascar, M.D. 
New York 


The correction of anisometropia entails 
two sources of possible discomfort for the 
patient: (1) Creation of unequally sized 
retinal images, and (2) creation of unequal 
prism effect when looking off center, as in 
reading. 

It is reasonable to suppose that in order to 
produce discomfort the anisometropia must 
be of considerable extent. For certainly ani- 
sometropia of low degree, say, up to 1.0D. 
must be very common and biologically nor- 
mal. The eyes as living structures are not 
cast from the same mould and slight ana- 
tomic and physiologic differences are to be 
expected. Marked anisometropia, however, 
say of 2.0D. and more, requires some special 
consideration, 

A SPECIFIC INSTANCE 

To take a specific instance. Suppose the 

right eye requires a +2.0D. and the left eye 


a +4.0D. lens. Monocularly, each lens is sat- 
isfactory but, when used binocularly, the 


lenses may produce some disturbances in 


binocular vision. Some patients learn to over- 
come these difficulties and adjust themselves 
after a brief period of mild discomfort. 
Others cannot adjust themselves, the lenses 
are uncomfortable, and a modification, usu- 
ally a reduction of the stronger lens, has to 
be made. 

The reason for the difficulties encountered 
centers mainly in the two factors already 
mentioned: (1) Differences in image size 
between the ocular images in the two eyes 
(aniseikonia), and (2) induced vertical pris- 
matic imbalance obtained when looking off 
center, as in reading and other near vision 
tasks. It is generally agreed that the first— 
the creation of aniseikonia—is relatively un- 
important in the majority of cases. The prin- 
cipal trouble is due to the second factor, the 
unequal prism effect. 
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PRISMATIC EFFECT MOST DISTURBING 

Size difference really has to be measured. 
It cannot be assumed a priori because of the 
differences in lens power. If the ametropia is 
axial, and at least 50 percent of refractive 
errors are mainly axial, and if the correcting 
lenses are properly placed before the eyes, 
there may be no image size difference, or a 
difference of a minimal extent. 

By properly placed, I mean placed so that 
P, (the second principal point) of the lens 
coincides with F, (the first principal focus ) 
of the eye. In the ordinary meniscus, P, of 
the lens is generally some three mm. in front 
of the posterior surface of the lens. And if 
the latter is, say 12 mm. from the apex 
of the cornea, then P, of the lens will be 
about 15 mm. from the cornea, which is 
about the location of F, of the eye. 

It is well known that image size differ- 
ences even of considerable extent are often 
accepted without any complaints. So that 
this factor, as a cause of discomfort, is about 
the last one to be considered. However, un- 
equal prism effect definitely has to be con- 
sidered in every case. 


EFFECT OF HEAD POSTURE 

The difficulty encountered from unequal 
vertical prism effect, when looking below cen- 
ter, is variable. It depends very much upon 
the patient’s habitual head posture when 
reading. Some persons tilt their head down- 
ward and use practically the central region 
of their lenses in near vision, as in distance 
vision. These persons have no difficulties 
from induced prism effects. Others, how- 
ever, do not tilt their heads or do so only to 
a slight extent. They lower their eyes in read- 
ing and thus use in near vision a region be- 
low the optical center of the lens, These 
people naturally will have difficulties from 
the unequal prism effect. 
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The point below the optical center which 
is used for reading by these persons varies 
considerably but is generally taken to be 
somewhere between six and 10 mm, Let us 
take the mean value of eight mm. 

In our example, eight mm. below center, 
the right lens has a prism effect of A = 0.8 
x 2 = 1.6° base-up. This is derived from 
the formula A = C X D (read “delta equals 
C times D”). The left lens has A = 0.8 X 4 
= 3.24 base-up. The result is an excess of 
1.64 base-up over the left eye, creating a 
vertical imbalance of that amount. 

Of course exactly the same thing happens 
with unequal-power concave lenses. Say, the 
right eye takes —2.0D. and the left eye takes 
—4.0D. At a point eight mm. below the op- 
tical center, the right lens has A = 0.8 X 2 
= 1.64 base-down, and the left lens has 
A = 08 X 4 = 3.25 base-down, causing an 
imbalance of 1.6° prism base-down over the 
left eye (left hypertropia of 1.6%). 


SLAB-OFF PRISM PRINCIPLE 

To equalize the prism effect at near, it is 
possible to grind the outer surface of the 
lenses so as to produce the same amount of 
prism power in this lens as in the other 
lens. What is really done is, in effect, to cre- 
ate two principal axes and two optical centers 
in the lens thus “slabbed’”’ off. To under- 
stand the principle involved let us first study 
the mechanics in case of the minus lenses. 

We saw that in the —4.0D. lens we get at 
a point eight mm. below “the center 3,64 


M 
Fig. 1 (Pascal). Bicentric plano-concave lens. 


Bicentric meniscus-concave lens. 


M 
(Pascal). 


Fig. 2 
prism (read 3.6 delta prism). The right lens 
has only 1.64 prism at this point. To get 
only 16° pristn in the left —4.0D. lens (in 
order to match the prism in the right lens ) 
the “decentration” must be only four mm. 

From A=CXD, 16=CX4, 4C= 
1.6, C = 0.4, C stands for centimeters, there- 
fore decentration =4.0 mm. What we do 
now, in effect, is to introduce another optical 
center four mm. below the old optical center 
in the —4.0D. lens. We can see the applica- 
tion of this principle in the following dia- 
grams, 

Let us first consider a plano concave lens 
(fig. 1). 

Bicentric plano-concave lens (fig. 1). Cy 
is the center of curvature of the inner con- 
cave surface. Y - C,-B-A is the principal 
axis of the lens, the line perpendicular to 
both surfaces. The optical center of the lens 
lies on this line. At P, four mm. below B a 
plano surface L M is ground on the outside 
perpendicular to the line C,P. This line 
perpendicular to the two surfaces of the lens 
is the principal axis of the lens for the read- 
ing portion. There are two principal axes in 
this lens, that is two lines perpendicular to 
the two surfaces of the lens, at different 
points on the lens. At point K, four mm. be- 
low P (and eight mm. below B), we get a 
prism of 1.64 base-down, the same as in the 
right lens. 

Let us examine now a concave meniscus, 
and see how the procedure works out here 
(fig. 2). 
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Fig. 3 (Pascal). “Slab-off” process in a 
plano-convex lens. 


Bicentric meniscus-concave lens. (fig. 2). 
In Figure 2, C, is the center of curvature of 
the convex surface, and C,A is the radius 
of curvature of the convex surface. C, is 
the center of curvature of the concave sur- 
face, and C,B is the radius of curvature of 
the concave surface. C,-C,-B-A is the 
principal axis of the lens on which is located 
the optical center. We want to grind the 
outer surface so as to have another principal 
axis four mm. below B at Point P. Imagine 
the grinding tool for the outer surface set 
so that the center of curvature C’, is ona line 
connecting C, and P. The outer surface be- 
low A follows the curve L M. The effect of 
this grinding is to place a new optical center 
on the line C’,-C,-P which becomes the 
principal axis for the reading portion. The 
line is perpendicular to both surfaces, just 
as is line C,-C,-B-A, the principal axis 
for the distance portion, At point K, eight 
mm. below B, which is the point we assumed 
our patient uses for reading, he gets only 
1.64 prism base-down, since K is only 4 mm. 
from P and from the optical center on the 
axis through I’. 


DIFFERENCE IN PROCEDURE BETWEEN PLUS 
AND MINUS LENSES 
We equalized the prism effect in concave 
lenses at near by grinding down the stronger 


minus lens. In case of plus lenses, this is 
not a feasible procedure. What is done there 
is to grind down the weaker lens so as to 
produce a stronger prism effect to match 
the stronger prism effect of the stronger 
lens. 

Let us take our example of O.D., +2.0D.: 
O.S., +4.0D. At a point eight mm. below 
center the right lens has 1.64 prism base-up, 
the left lens has 3.24 prism base-up. We now 
work on the right lens (the weaker lens) 
so as to produce 3.2° prism at a point eight 
mm. below principal axis of the distance por- 
tion. To obtain 3.25 with a +2.0D. lens re- 
quires a “decentration” of 16 mm. (from 
4=CXD,32=CX2,2C = 3.2,C = 16 
cm. = 16 mm.). We must therefore place 
the new optical center for the reading portion 
16 mm. from point K (fig. 3) and therefore 
eight mm. above B. 

Let us consider first a plano-convex lens, 
Figure 3. 

Slab-off process in a plano-convex lens 
(fig. 3). C, is the center of curvature of the 
outer convex surface. C, -b- A is the prin- 
cipal axis, perpendicular to both surfaces. 
We now create another principal axis at I 
eight mm. above B by placing the center of 
curvature of the convex surface C’, on the 
perpendicular to the plano surface at P. The 
spherical curve created with C’, as the new 
center of curvature cuts the lower part of 
the lens at L M. The direction of this curve 
above L is indicated by the dotted line. Thus 
point K is 16 mm. from the optical center 
of the curve corresponding to the reading 
portion, the optical center lying along the 
line C’, - P. We therefore get at this point 
3.24 prism base-up which will match the 3.24 
prism base-up of the stronger left lens. 

Let us now see the mechanics of this pro- 
cedure in a meniscus convex lens. Here, too, 
we have to place a new optical center and a 
new principal axis eight mm. above the opti- 
cal center and the principal axis of the dis- 
tance portion. This requires another principal 
axis at P (fig. 4) eight mm. above B. 
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BICENTRIC LENS IN ANISOMETROPIA 


Slab-off process in a meniscus convex ( fig. 
4). C, is the center of curvature of the outer 
convex surface, C, is the center of curvature 
of the inner surface (longer 
radius for surface of less power). Line 
C,-C,-B-A is the principal axis of the 
lens, perpendicular to both surfaces. At a 
point P, eight mm. above B, draw line 
C, - P, that is a line through the center of 
curvature of the concave surface and the 
point P where the new principal axis will cut 
the lens. Place C’, the new center of curva- 
ture on this line so as to cut the outer surface 
at L M. C, - C’, - P is the new principal axis 
for the reading portion, and a new optical 
center for the reading portion is located on 
this line. At point K, eight mm. below B, 
we have a decentration of 16 mm. and a 
prism effect of 3.25 to match the prism effect 
of the right lens. 

It will be seen that each lens so marked has 
two principal axes and two optical centers, 
one for the distance portion, one for the 
lower reading portion, though the lens has 
only one power, that is, the same power at 
the reading sector as at the distance sector. 
The lens is therefore appropriately called a 


concave 


bicentric lens. 

The procedure just discussed is used more 
generally to equalize the prism effects in 
bifocal lenses. The principle is essentially 
the same. Of course this discussion is de- 
signed to explain how the effects are pro- 
duced. The actual, mechanical process of 


grinding, as carried out by the grinder me- 
chanic, does not show the principle involved 


so readily. 

In some special lenses, for example plano- 
meniscus—that is plano in power, meniscus 
in shape—the slab-off prism method is used 
to incorporate prism power in the lower part 
of the lens, generally in connection with a 
bifocal segment. Such a lens may not have 
two principal axes or be bicentric. But here, 


Fig. 4 (Pascal). “Slab-off” process in a 
meniscus convex. 


too, the process can be explained by a shift 
of the center of curvature of the convex sur- 
face. 

SUMMARY 

An ingenious method of grinding a lens 
so as to have two principal axes and two opti- 
cal centers at different sectors of the lens has 
now been devised. Its purpose is to equalize 
the prismatic effects in anisometropic lenses 
at the reading level in single-power lenses 
and in bifocal lenses. The lenses are known 
as bicentric lenses, and the process referred 
to as the “slab-off-prism” procedure. 

An explanation of the principle involved 
by visualizing a shifting of the center of 
curvature of the grinding tool for the outer 
surface is here presented. 

The same principle is shown to be effective 
in both convex and concave lenses with this 
important difference. In convex lenses the 
weaker lens is “slabbed” off so as to produce 
a stronger prism effect in order to equalize 
the prism effect in the stronger lens. In con- 
cave lenses the stronger lens is “slabbed’”’ off 
so as to produce a weaker prism effect. The 
illustrative diagrams help visualization of the 
procedure and the principle involved. 

41 West 96th Street (25). 
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STANDARDS FOR REFERRAL OF SCHOOL CHILDREN 
FOR AN EYE EXAMINATION 


Committee for the New England Ophthalmological Society 
Walter B. Lancaster,* chairman 


Edwin B. Dunphy 
Brendan D. Leahey 


James J. Regan 
Albert E. Sloane 


Elton R. Yasuna 


Committee for the Massachusetts Medical Society 


Walter B. Lancaster,* chairman 


Edwin B. Dunphy 
Brendan D. Leahey 


James J. Regan 
Albert E. Sloane 


Elton R. Yasuna 


Committee for the Harvard School of Public Health 
and The Children’s Medical Center 


Harold C. Stuart 


In recent years the subject of vision test- 
ing in the schools has been given considerable 
attention. The early detection of those pupils 
whose defective vision could adversely affect 
their physical or scholastic efficiency has been 


encouraged by both physicians and educators, 
and research has been devoted to the devel- 
opment of more sensitive and more efficient 
screening devices. . 

However, the question of what constitute 
the ‘ideal standards for referral still remains 
unanswered. Until this matter can be clari- 
fied, it will remain difficult to estimate the 
relative efficiency of the various screening 
methods now in use. It is obviously the in- 
tent to so construct screening devices that 
all pupils requiring a specialist's examination 
will be detected and very few will be need- 
lessly referred. 

The screening device and the school’s eye 
health program both lose prestige when pu- 
pils needing attention are not screened out 
or when many of those sent to a specialist 
return with a report that the referral was 
unnecessary. Yet such conditions will con- 
tinue, even though screening devices and 


* Deceased. 


J. Roswell Gallagher 


William Schmidt 
the skill of testing personnel are improved, 
unless differences in standards for referral 
can be reconciled. 

It would seem clear that it is the responsi- 
bility of the ophthalmologists to agree upon, 
and to set, standards for referral which they, 
as a group, feel to be optimal. 

This report reviews the preliminary find- 
ings of a study designed to attack the general 
problem of suitable standards for referral. 
By use of a questionnaire information re- 
garding standards which physicians use in 
their own offices and standards which they 
advocate that others use for referral has 
been obtained and analyzed. Questions re- 
garding their choice of screening test, who 
should administer the test, and who should 
refer the pupil were also included. 


MetTHOD 


The content of the questionnaire, which 
had reference only to patients between the 
ages of six and 18 years, is disclosed under 
the section, Results, which follows. 

A copy was sent to all physicians who 
were either members. of the New England 
Ophthalmological Society or who were Fel- 
lows of the Massachusetts Medical Society’s 
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TABLE 


RESPONSE RATES BY MEDICAL SPECIALTY AND LENGTH OF PRACTICE 


Full-Time 
Question- 
naires 


Mailed 


Ophthal- 
mologists 
Responding 
(percent) 


Length of 
Practice 


79 
61 


65 


Less than 20 yr. 
49 


20 yr. or more 


Total 140 58 
Section of Ophthalmology and Otolaryngol- 
ogy and who practice ophthalmology. It was 
requested that the questionnaires not be 
signed ; in order to determine the names of 
those who had not returned a questionnaire, 
each physician who filled one out was re- 
quested to return a separate postcard. This 
latter device allowed us to obtain information 
on the type and length of practice of those 
who returned questionnaires (table 1). 

Subsequently a smaller survey was con- 
ducted among a group of 14 ophthalmolo- 
gists selected because of their special interest 
in the problems of school vision testing. All 
of this group returned questionnaires: their 
replies are discussed under Part IT. 

Part |: Resutrs 

Questionnaires were mailed to 300 physi- 
cians. Fifty percent of these (149) com- 
pleted and returned questionnaires. (This 
group of 149 does not include the 14 oph- 
thalmologists who belonged to the small 
special survey already referred to.) On the 
basis of information in the American Medi- 
cal Directory, all 149 physicians were classi- 
fied by medical specialty and by length of 
practice (table 1). It will be seen that the 
highest response rate (65 percent) occurred 
in the full-time ophthalmologists who have 


Question- 


Mailed 


Total 
Question- 
naires 


Mailed 


150 
150 


Others 
Percent 
Responding 


Percent 


naires Responding 


63 
36 


71 
89 


61 
27 


160 42 300 50 


practiced less than 20 years. The lowest re- 
sponse rate (27 percent) was from those 
who do not devote full time to ophthal- 
mology and who have practiced 20 or more 
years. A part of the low response rate among 
other than full-time ophthalmologists can be 
explained by the fact that five of these 
physicians returned cards saying they limited 
their practice to a field other than ophthal- 
mology and six other questionnaires were 
unanswered because of retirement or death. 


FIRST PART OF QUESTION NAIRE 


The percent distribution of replies to each 
of the questions relating to the physician's 
procedure in his own office practice was as 
follows : 

1. What visual acuity (in the worse eye) 
do you ordinarily consider deserving of your 
consideration for treatment? Encircle the 
highest visual acuity to which you usually 
give attention and treatment. See Table 2. 

In their own office practice about 35 per- 
cent of this group usually give attention and 
treatment to children of from six to nine 
years of age who have 20/30 vision in one 
eye, and to young people of 10 to 18 years of 
age who have 20/25 vision in the poorer eye. 

2. How much hypermetropia (elicited 
without cycloplegia) in the worse eye and 


TABLE 2 
VISUAL ACUITY NEEDING TREATMENT 


20/25 
(percent) 
9.0 


a. At ages 6-9 yr. 
35.7 


b. At ages 10-18 yr. 


20/30 


ce 
36. 
47.5 


20/40 20/50 20/100 


nt) 
1 


(percent) 
47.2 


(percent ) (percent) 
5.6 2.3 
1.4 


14.0 1.4 
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TABLE 3 


HYPERMETROPIA NEEDING TREATMENT 


SPHERES 


a. At Ages 6-9 yr. 
Total group 
Full-time 

ophthalmologist 


Others 


b. At Ages 10-18 yr. 
Total group 
Full-time 

ophthalmologist 
Others 


7.6 
7.6 


not associated with a significant muscle im- 
balance or symptoms of asthenopia is ordi- 
narily deserving of your consideration for 
treatment? Encircle the /Jeast amount to 
which you usually give attention under those 
conditions. See Table 3. 

A comparison of the replies from full-time 
ophthalmologists with those from other phy- 
sicians has been included in this section. The 
full-time ophthalmologist apparently tends to 
require a greater degree of hypermetropia 
before he recommends treatment, but the dif- 
ference between the two groups is not great : 
36 percent of the full-time group require two 
or more diopters (at ages 10 to 18 years) 
whereas only 29 percent of the others require 
that much, 

3. How many prism diopters of esophoria 
are ordinarily deserving of your considera- 
tion for treatment? Encircle the /east amount. 
See Table 4. 

A considerable difference in the office 
practice of these physicians shows up here. 
In regard to esophoria (distant) 24 percent 
of these physicians consider treatment when 
four diopters of esophoria are present, and 
about an equal number do not seriously re- 


+1.50 +2.00 
(percent) (percent) (percent) (percent) 


+3.00 +3.50 +4.00 
(percent) (percent) (percent) 
2.0 


28.5 13.2 4.9 
26.4 


34.2 


13.9 


2.6 


16.0 
7.9 


0.7 
0.9 


gard this condition unless 10 or more diop- 
ters are present. 

4. How many prism diopters of exophoria 
are ordinarily deserving of your considera- 
tion for treatment? Encircle the /east amount. 
See Table 5. 

Similarly about 20 percent regard four di- 
opters of exophoria (distant) as deserving 
consideration for treatment and about the 
same number do not seriously regard less 
than 12 diopters. 

5. How many prism diopters of hyper- 
phoria are ordinarily deserving of your con- 
sideration for treatment? Encircle the /east 
amount. See Table 6. 

As one would expect, there is a narrower 
range of limits here, but there were a few 
instances of wide variance from the majority 
opinion. 

6. If heterotropia is not present, do you 
routinely use cycloplegia in refracting chil- 
dren? Encircle one: 

Yes 
77.8 percent 


No 
32.2 percent 
7. If your answer to question 6 is “yes,” 
please encircle the age limit at which you 
begin to use a cycloplegic routinely : 


TABLE 4 


ESOPHORIA NEEDING TREATMENT 


PRISM DIOPTERS 2 4 6 


(percent) 
2.8 
24.1 


(percent) “(percent) 
21.7 30.7 
21.2 


8 10 12 14 16 


~ (percent) (percent) (percent) (percent) (percent) 
20.3 17.5 3.5 1.4 2.1 


24.8 


13.9 


6.6 3.6 
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TABL 


EXOPHORIA NEED 


PRISM DIOPTERS 


8 


(per- (per- 


cent) 
17.4 
17.5 


a. Distance 


b. Near 


TABL 


E 5 
ING TREATMENT 


10 18 


(per- 
cent) 
2.1 
8.4 


(per- 

cent) 
6.2 


(per- 
cent) 

6.2 
14.0 


(per- 
cent) 
2.8 
1.4 


cent) 
19.4 
20.2 


E 6 


HYPERPHORIA NEEDING TREATMENT 


PRISM DIOPTERS 1 1.5 2 


(percent ) (percent) 
19.7 27.9 
21.2 


a. Distance 


b. Near 30.8 36.3 


(Omitted from analysis because of 
ambiguous wording. ) 

Norte: The replies to this question have 
been discarded. The question was poorly 
phrased and its intent misinterpreted by many 
who attempted to answer it. 

8. Do you routinely test for heterophoria ? 
Encircle one: 

Yes 
(percent) 

89.8 


No 
(percent ) 
Total group 10.2 
Full-time 

ophthalmologists 
Others 


96.3 
718 


3.7 
28.2 


2.5 3 4 6 8 


(percent) (percent) (percent) (percent) (percent) (percent) 
40.2 2.7 7.0 2.0 - 


2.1 7.5 2.1 


9. If your answer to question 8 is “yes,” 
encircle the test you employ. See Table 7. 

10. Do you routinely test for any of the 
following? Encircle the tests you routinely 
employ. See Table 8. 

11. Do you limit your practice to oph- 
thalmology ? Encircle one : 

Yes 


73.2 percent 


No 
26.8 percent 

This question permitted us to make a 
separate analysis of the replies from full- 


time ophthalmologists. 


TABLE 7 


HETEROPHORIA 


Horizontal 
Alone . 
(percent) 
a. Distance 
Total group 5.3 
b. Near 
Total group 
Full-time ophthalmologits 
Others 


TABLE 8 


ROUTINE TESTS 


Total 
Group 


TESTS USED 


Horizontal 
and 
Vertical 


(percent) 


Vertical 
Alone 


(percent) 


91.6 


78. 
85. 
54.2 


EMPLOVED 


Full-Time 


Others 
Ophthalmologists thers 


(percent) 
94.8 
25.9 


41.4 
30.2 


P. P. convergence 
Amplitude of fusion 
Stereopsis 

Color vision 


(percent) (percent) 
100.0 80.0 


13.3 
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TABLE 9 
VISUAL ACUITY FOR REFERRAL 


VISION 20/25 


(percent) 
4.0 


a. At ages 6-9 yr. , 
33.6 


b. At ages 10-18 yr. 


SECOND PART OF QUESTION NAIRE 

The second part of the questionnaire re- 
lated to these same physicians’ opinions in 
regard to tests given in schools. 

1. Do you consider symptoms suggestive 
of eye discomfort reason enough to refer a 
school child to you for an eye examination? 

Yes No 
94.6 percent 5.4 percent 

2. Do you consider the development of a 
hitherto unnoticed eye defect reason enough 
for a teacher to refer a child to you for an 
eye examination? Encircle one : 

No 
0.7 percent 


Yes 
99.3 percent 
3. Should a child who has difficulty in 
learning to read but who has no subjective 
ocular symptoms and normal visual acuity on 
a school test be referred for an eye examina- 
tion? Encircle one : 
No 
12.8 percent 


Yes 
87.2 percent 

4. At what visual acuity (in the worse 
eye) would you like a school child referred 
to you for further investigation? Encircle 
the highest visual acuity you would like re- 
ferred, See Table 9. 

As one would expect the referral level 
is somewhat lower than the level set for con- 
sideration for treatment in office practice 
(see also Table 14). Forty-eight percent of 
these physicians would like young people 


20/30 
(percent) 
39.6 


48.3 16.1 


20/40 20/50 


(percent) (percent) 
50.4 4.7 


1.3 


(percent) 
1.3 
0.7 


(age 10 to 18 years) referred to them when 
the poorer eye sees no better than 20/30. 

5. Do you believe a test for hypermetropia 
should be made in the schools? Encircle one : 
Yes No 
62.9 percent 37.1 percent 

6. Whether your answer to question 5 is 
“yes” or “no,” how much hypermetropia in 
the worse eye elicited without cycloplegia in 
a school test should be reason for referral 
of the child to you for further investigation ? 
Encircle the least amount you would like re- 
ferred. See Table 10. 

Here again there is a tendency to suggest 
a lower level for referral than the one used 
in office practice (see also Table 14). How- 
ever, about 30 percent of physicians stated 
that they do not wish pupils (age 10 to 18 
years) showing less than two diopters of 
hypermetropia referred to them; an equal 
number would set one diopter to be the least 
amount for referral. 

7. Do you believe tests for heterophoria 
should be made in the school? Encircle one : 
Yes No 
46.6 percent 53.4 percent 

8. Whether your answer to question 7 is 
“yes” or “no,” how many prism diopters of 
esophoria elicited in a school test would you 
consider sufficient reason for referral to you 
for further investigation? Encircle the least 
amount you would like referred. See Ta- 


ble 11. 


TABLE 10 
HYPERMETROPIA FOR REFERRAL 


+1.00 +1.50 


(percent) 
28.5 
38.9 


SPHERES 


(percent) 
10.4 
31.2 


a. At ages 6-9 yr. 
b. At ages 10-18 yr. 


+2.00 +2.50 +3.00 +3.50 +4.00 


(percent) (percent) (percent) (percent) (percent) 
34.0 14.6 - 9.0 2.8 0.7 


20.8 2.8 


5.6 0.7 - 
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TABLE 11 
ESOPHORIA FOR REFERRAL 


PRISM DIOPTERS 2 4 6 


(percent) 
20.5 
13.5 


(percent) 
27.0 
25.6 


(percent) 
5.8 


a. Distance 
b. Near 


12.0 


About an equal number (26 percent) of 
physicians would like to have pupils having 
four diopters of esophoria (distant) referred 
as would set the limit at 10 or more diopters. 

9. Whether your answer to question 7 is 
“yes” or “no,” how many prism diopters of 
exophoria elicited in a school test would you 
consider sufficient reason for referral of the 
child to you for further investigation? En- 
circle the least amount you would like re- 
ferred. See Table 12. 

We have included here (under “b”) a 
comparison of the replies from full-time oph- 

‘thalmologists with those of the other physi- 
cians. As in their office practice, there is a 
wide difference of opinion among members 
of both groups. Seventeen percent of the 
full-time ophthalmologists would like pupils 
showing as little as four diopters of exo- 
phoria (near) referred to them and about 24 
percent of the same group would not set the 
referral level at 14 or more diopters. 

10. Whether your answer to question 7 
is “yes” or “no,” how many prism diopters 
of hyperphoria elicited in a school test would 
you consider sufficient reason for referral of 
the child to you for further investigation? 
Encircle the least amount you would like re- 
ferred. See Table 13. 


8 10 12 l4 16 
(percent) (percent) 
19.0 16.8 
19.6 16.5 


(percent) (percent) (percent) 
4.4 5.8 0.7 


9.0 2.3 1.5 


11. In a school screening test should the 
error in the number of referrals to you be in 
the direction of referring too many or too 
few? Encircle one : 

Too Many 


85.8 percent 


Too Frew 
14.2 percent 

12. Do you believe that to do the Snellen 
Test alone is sufficient in a School Vision 
Screening Test ? Encircle one : 
No 


65.5 percent 


Yes 
34.5 percent 
13. How frequently should routine School 
Visual Testing be done? Encircle one : 
Every SIX MONTHS 
12.2 percent 
EVERY YEAR 
70.1 percent 
EVERY TWO YEARS 
17.7 percent 
14. Whom do you believe should administer 
the routine School Visual Screening Test? 
Encircle one or more: 
PERCENT 
Teacher who has been given special 
instruction in eye testing 
Teacher 
School nurse 
Ophthalmologist 
School physician 
Optometrist 


TABLE 12 
EXOPHORIA FOR REFERRAL 


PRISM DIOPTERS 2 4 6 8 


(per- 
cent) 


(per- 
cent) 


(per- 
cent) 
a. Distance 
Total group 5.8 19.6 
b. Near 
Total group 
Full-time 
oph thalmolo- 
gists 5.0 
Others 8.6 


5.9 


(per- 
cent) 


10.9 


15.4 


10 12 14 16 18 20 


(per- 
cent) 


(per- 
cent) 


(per- 
cent) 


(per- 
cent) 


(per- 
cent) 


(per- 
cent) 


20.3 10.9 1.4 0.7 1.4 
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TABLE 13 
HYPERPHORIA FOR REFERRAL 


PRISM DIOPTERS 1 1.5 2 


19.4 
19.1 29.4 


a. Distance 
b. Near 


Lay technician who has been given 
special instruction in eye testing 


57.7 


15. Whom do you believe should recom- 
mend referral? Encircle one or more: 


Percent 
Teacher who has been given special 
instruction in eye testing 
Teacher 
School nurse 
Ophthalmologist 
School physician 
Optometrist 
Lay technician who has been given 
special instruction in eye testing 


Part Il: Repcies FROM QUESTIONNAIRES 
SENT TO A SMALL (14) SELECTED GROUP 
OF OPHTHALMOLOGISTS 


All 14 questionnaires were returned from 
the group of physicians who are known to be 


(percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) 
26.6 38.1 5.8 7.2 2.2 - 0.7 
39.8 


2.5 3 4 6 8 


1.5 5.9 2.9 0.7 0.7 


closely associated with the problems of school 
vision testing. In general, the replies showed 
no significant difference from those of the 
larger group except in the tests for hyper- 
metropia and exophoria. In each of these 
the members of this group tended to have 
more selective referral levels. 

The majority of these respondents ap- 
proved referral of a school child on the 
basis of symptoms suggestive of eye dis- 
comfort, the development of a hitherto un- 
noticed eye defect, or because of difficulty 
in learning to read. All agreed that school 
screening procedures should err in the di- 
rection of referring too many children. Most 
of this group favored annual screening ex- 
aminations and regarded the Snellen test 
alone to be insufficient for school testing. 
The majority recommended the inclusion of 


TABLE 14 
PERCENT DISTRIBUTION OF OPINIONS WITH REFERENCE TO REFERRAL LEVELS 


Referral 


Test 
Level 


Visual Acuity 
At ages 6-9 yr. 
At ages 10-18 yr. 


20/40 
20/30 


Hypermetropia 
At ages 6-9 yr. 


+2.0D., sph. 
At ages 10-18 yr. 


+1.5D. sph. 


Esophoria 
Distance 
Near 


Exophoria 
Distance 
Near 


Hyperphoria 
Dist ance 
Near 


FOR SCHOOL VISION TESTS 


Percent of Replies Favoring: 


A Lower This A Higher 
Level Level Level 


44 
34 


39 
31 
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48 18 
39 30 
6 P.D. 25 26 49 
10 P.D. 47 21 32 
2 P.D. 48 40 12 
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a test for hypermetropia but no more than 
half favored testing for heterophoria. 


DISCUSSION 


On the basis of question 11 of Part I: 
“Do you limit your practice to ophthalmol- 
ogy?”, the questionnaires of the full-time 
ophthalmologists were analyzed separately 
from the others. In general, there was a high 
degree of agreement between the answers 
given by these two groups of respondents. 
Differences which were statistically signifi- 
cant at the five-percent level were noted in 
only five of the 25 questions analyzed. 

Most of these significant differences con- 
cerned the tests used in office practice. The 
full-time ophthalmologists reported signifi- 
cantly more routine use of tests for het- 
erophoria, P.P. convergence, and stereopsis 
than did the other respondents. In the case of 
other testing procedures, the differences 
found, although not statistically significant, 
were also in the direction of more routine 
use by full-time ophthalmologists. A signifi- 
cant difference was also found in the amount 
of hypermetropia which is ordinarily de- 
serving of consideration for treatment. Full- 
time ophthalmologists tended to require more 
hypermetropia before considering treatment. 

Similarly, when asked about exophoria 
(near) as measured in a school test, the full- 
time ophthalmologists showed a significant 
tendency to recommend higher levels of re- 
ferral. In most of the remaining questions 
about levels at which patients should be re- 
ferred or considered for treatment, the full- 
time ophthalmologists continued to show a 
slight, but nonsignificant, tendency to favor 
higher, more selective, cut-off values. 

The majority of the respondents approved 
referral of a school child for eye examination 
because of the following conditions : 

1. Symptoms suggestive of eye discomfort 
(95 percent). 

2. Development ef a hitherto unnoticed 
eye defect (99 percent ). 

3. Difficulty in learning to read without 


subjective ocular symptoms and with normal 


visual acuity on a school test (87 percent ). 

There was also general agreement (86 per- 
cent) that school screening procedures should 
err in the direction of referring too many 
rather than too few children. 

Beyond these general principles of refer- 
ral, there was less general agreement con- 
cerning the details of the testing procedure 
that should be used in the schools. A clear 
majority (70 percent) favored annual ex- 
aminations and most of the respondents (66 
percent) felt that the Snellen test alone was 
insufficient for school testing. A school test 
for hypermetropia was recommended by a 
majority (63 percent) but slightly less than 
half (47 percent) of the respondents were 
in favor of a school test for heterophoria. 

It should be noted that if the 149 indi- 
viduals who answered the questionnaire are 
regarded as a random sample of a much 
larger group of ophthalmologists, the random 
sampling variation is such that a finding of 
58 percent to 60 percent is necessary in 
order to establish a statistically significant 
majority opinion. Therefore, the results con- 
cerning the use of tests for heterophoria 
should be regarded as somewhat ambiguous. 
There is not clear evidence indicating a ma- 
jority either for or against this particular 
test. 

In the questions dealing with the referral 
levels for different kinds of school vision 
tests, there was much variation in opinion. 
Table 14 summarizes these findings. Inspec- 
tion of Table 14 will show that the referral 
levels selected are those for which there was 
neither a majority favoring a higher level 
nor a majority favoring a lower level. In 
several instances, however, the proportion 
favoring a shift in one direction or another is 
so large that there is statistical uncertainty as 
to the nature of the majority opinion. 

Finally, opinions as to who should give 
school vision tests and who should recom- 
mend referral yielded somewhat ambiguous 
results. Majorities, of borderline significance, 
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TABLE 15 


COMPARISON OF “CONSIDERATION FOR TREATMENT" LEVELS USED IN OFFICE PRACTICE 
WITH REFERRAL LEVELS RECOMMENDED FOR SCHOOL TESTING 


Test 


Visual Acuity 
At ages 6-9 yr. 20 
At ages 10-18 yr. 13 


Hypermetropia 
At ages 6-9 yr. 18 
At ages 10-18 yr. 21 


Esophoria 
Distance 
Near 


Exophoria 
Distance 
Near 


Hyperphoria 
Distance 14 
Near 18 


endorsed the teacher with special training 
(57 percent), the school nurse (60 percent), 
and the lay technician with special training 
(58 percent) as individuals who should ad- 
minister routine school vision tests. 

A clear majority (69 percent) said the 
school nurse should recommend referrals, 
while nonsignificant majorities said that this 
function could also be performed by the 
teacher with special training (54 percent), 
the school physician (55 percent) and the 
lay technician (54 percent). A near majority 
(46 percent) said that an ophthalmologist 
should recommend referral after school vi- 
sion tests. 

In spite of the strong preference expressed 
in favor of over-referral by school testing 
programs, there was very close agreement 
between the “consideration for treatment” 
levels reported for office practice and the 
referral levels recommended for school tests. 
Table 15 indicates the relationship between 
these two levels for each of the tests. 

In several instances Table 15 appears to 


Office Level 
Lower than 
Referral Level 
(under referral) 


Percent of Replies Indicating: 


Office Level 
Higher than 
Referral Level 
(over referral) 


Office Level 
Same as 
Referral Level 


65 15 
77 10 


49 33 
§2 27 


55 17 
55 22 


57 23 
56 24 


74 12 
72 10 


show a slight (but not significant) tendency 
to favor under-referral rather than over- 
referral. In general, however, the suggestion 
is that the respondents did not distinguish 
systematically or consistently between levels 
of consideration for treatment in the office 
and school referral levels. 


SUMMARY 


A preliminary survey of physicians by the 
questionnaire method has indicated that a 
considerable difference of opinion exists in 
regard both to their office practice and to their 
desires in regard to the standards which they 
would set for the referral of school children 
to them. 

This preliminary survey suggests that a 
further study of the problem of referral 
standards is desirable. In order to improve 
the efficiency of present vision screening 
methods and to improve their standing with 
the public as well as with practicing ophthal- 
mologists a clarification and better under- 
standing of the present situation is necessary. 
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VISUAL FIELD EXAMINATION 
MULTIPLE-PATTERN METHOD 


BY A NEW TACHYSTOSCOPIC 


A PRELIMINARY REPORT 


Davip O. Harrincton, M.D., anp Mitton Frocks, M.D. 
San Francisco, California 


The measurement of extrafoveal visual 
acuity is of utmost importance- in the evalua- 
tion of disease of the eye and the brain. 
Perimetry is now an established routine in 
the office of the ophthalmologist, neurologist, 
and neurosurgeon. Even the internist utilizes 
the confrontation method of field study as 
part of his physical examination. 

Because the standard techniques of perim- 
etry are tedious and time consuming and re- 
quire the services of a skilled technician or 
medical perimetrist it is a relatively neg- 
lected method of examination. It requires 
rather elaborate equipment and, usually, a 
special room and is therefore generally un- 
suited to bedside practice where field exami- 
nation is almost totally neglected. 

In almost all of the screening methods of 
examination of visual function, such as those 
used in the public school system, in testing 
for driver's license and in industry, the ex- 


amination of the field of vision is ignored ° 


because its complexity makes it impractical. 

The insidious onset and high incidence of 
glaucoma has made this disease a_ public 
health problem of considerable importance. 
A routine screening method of visual field 
examination of all persons over 40 years of 
age might reduce the incidence of visual field 
loss by detection of the disease in its early 
stages. 

The integrity of the visual field of the 
drivers of today’s high-speed motor cars is a 
matter which greatly concerns the safety of 
everyone on the highway, yet adequate cen- 
tral visual acuity only is demanded to ob- 
tain a license. Individuals with “tunnel” vi- 
sion or homonymous hemianopia can and do 
pass these tests. 

Industrial screening methods should cer- 
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tainly strive to detect visual field loss in 
those working with or near moving ma- 
chinery, overhead cranes, and the like. 


DESCRIPTION OF TECHNIQUE 


We have undertaken the development of a 
quick and simple method of qualitative visual 
field examination which can be used as part 
of a visual screening test or preliminary to a 
more detailed perimetric study. 

The method, which consists of the rapid 
presentation of abstract patterns in the field 
after the manner of the tachystoscopic train- 
ing course used by the Air Force to teach 
airplane recognition, can be performed and 
intrepreted by an unskilled technician. Each 
pattern is designed to detect a certain type of 
visual field defect and there are nine patterns 
so that the majority of defects are effectively 
encompassed. 

The method is not intended to supplant 
present methods of quantitative tangent- 
screen and are perimetry, It is a rapid quali- 
tative examination which might be compared 
to the Ishihara test for color vision. 

The patterns are printed in white fluo- 
rescent sulfide ink on 14 by 18-inch white 
cards and the fixation point is a five-mm. 
black dot. In ordinary illumination only the 
fixation point is visible, the rest of the card 
appearing plain white. 

When the card is exposed to a source of 
“black light” from a Harrington Lumilamp' 
or other ultra-violet radiation, the pattern 
appears as a series of luminous lines or dots 
against a purple background. Fixation is 
maintained on the black dot while the card is 
exposed to the “black light” for 0.2 or 0.3 
seconds and the patient then tells what he has 
seen. Patterns are simple and easily described. 


Fig. 1 (Harrington and Flocks). Tachystoscope in 
operation, showing position of pattern cards. 


Each eye is tested separately with each 
card but, as will be shown later, it may be 
advantageous to perform the test with both 
eyes open to elicit an extinction phenomenon 
which may be present both monocularly and 
binocularly (fig. 1). 

The cards are best exposed in a box with 
a chin rest mounted on the opened lid so 
that the eye is 330 mm. from the fixation 


spot. The black light is mounted on the box 
lid under the patient’s chin and equipped 
with a shutter so that the exposure time may 
be easily controlled. For the practical appli- 
cation of the examination we have not found 
that a timing device was necessary. As a 


means of making the test a more quantitative 
one, it will be used in future experiments. 
The examination may be carried out in 


Fig. 2 (Harrington and Flocks). Tachystoscope 
in operation, showing source of black-light illumi- 
nation and shutter. 


+ 


Fig. 3 (Harrington and Flocks). /’attern 1. A test 
pattern to check fixation and distance from eye to 
card. 


ordinary room light but is best performed 
when the light is slightly dimmed. There 
must be sufficient light to enable the patient 
to fix accurately before exposure of the pat- 
tern to the black light (fig. 2). 

PATTERNS USED 

The following patterns have been used to 
date although it is probable that there will 
be others which will prove of value as experi- 
ence is gained in the test. 

Pattern 1 (fig. 3). The small crosses are 
15.5 degrees distance from fixation, which is 
the location of the average blindspot. When 
one eye is closed, the temporal cross should 
disappear completely. If it does not it is 
either because the distance from the patient's 
eye to fixation is incorrect or that the patient 
is not fixing accurately on the central dot. 
This is a test card for fixation and distance 
and to acquaint the patient with the nature of 
the examination. 

Pattern 2 (fig. 4). This pattern has four 


‘vertical lines, two at five degrees and two at 


20 degrees from fixation. It is especially use- 


Fig. 4 (Harrington and Flocks). Pattern 2. Es- 
pecially useful in the detection of hemianopic de- 
fects. 
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Fig. 5 (Harrington and Flocks). Pattern 3. For 
use with left eye and useful in detection of sector 
defect and enlargement of the blindspot. 


ful in detecting hemianopic field defects, 
either homonymous or bitemporal. 

Pattern 3 (fig. 5). This pattern is for the 
left eye only. The cross is somewhat larger 
than the normal blindspot so that a part of it 
should be normally seen, Failure to see the 
upper nasal oblique line will indicate a defect 


in this area. 

Pattern 4 (fig. 6). The same as Pattern 3 
but for the right eye. 

Pattern 5 (figs. 7 and 8). An abstract de- 
sign calculated to detect any visual field loss 
in the area of the lines. Especially useful in 
chiasmal lesions and occasionally in glau- 
coma. 

Pattern 6 (figs. 7 and 8). The same as Pat- 
tern 5 inverted. 

Pattern 7 (fig. 9) is made up of concentric 


Fig. 6 (Harrington and Flocks). Pattern 4. Same 
as Pattern 3 but for use with right eye. 


Figs. 7 and 8 (Harrington and Flocks). Pattern 5. 
Abstract design especially useful in chiasmal le- 
sions and in glaucoma. Pattern 6. The same as 
Pattern 5 inverted. 


circles at one, five, and 20 degrees from fixa- 
tion. Paracentral and central scotomas are 
detected with this pattern. Breaks in the 
circles may be described in certain glaucoma- 
tous field changes. Hemianopic field defects 
may be found but one must be careful that 
the “completion phenomen” described by 
Bender? does not confuse the result. 


Fig. 9 (Harrington and Flocks). Pattern 7. Con- 
centric circles for detection of scotomas and cer- 
tain glaucoma defects. 
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Fig. 10 (Harrington and Flocks). Pattern 8. Es- 
pecially useful in the detection of the nerve-fiber 
bundle defect of glaucoma. 


Pattern 8 (fig. 10). Four vertical dots 
are arranged two above and two below fixa- 
tion at five degrees and 10 degrees. Particu- 
larly designed to detect the nerve-fiber bundle 
defect of glaucoma. 

Pattern 9 (fig. 11). Four dots are ar- 
ranged in the four quadrants of the field at 
a distance of 15 degrees from fixation. This 
pattern is of particular value for binocular 
testing of hemianopic field defects where 
*extinction” is a factor. Also of value in 
sector defects from whatever cause. 

The last card is dull black with a central red 
dot printed in fluorescent-sulfide ink. It is 
used with the Harrington lumitest' objects 
as a portable tangent screen for use where 
complete perimetric equipment may not be 
readily available. Used with a one-mm. lumi- 
nescent test object it is quite accurate and is 
particularly useful for bedside perimetry. 
When certain of the patterns have been in- 


correctly described, indicating a visual field 
defect, the area in question may be quickly 
explored on the black card, thus, in effect, 
completing the perimetric examination in a 
quantitative manner. 

Any large or dense visual field defect is 
easily and quickly detected by exposure of 
the pattern cards. Retinal detachments, hemi- 
anopias, scotomas, sector defects, and mod- 
erately large glaucomatous defects make it 
difficult or impossible to read the patterns 
correctly and suggest the nature of the defect 
in each case. 


COMMENT 


Certain questions have arisen in the de- 
velopment of this method of perimetry which 
will require more experience and more clini- 
cal data to answer : 

1. Should the lines be made thicker or 
thinner or should they be dotted lines? 

2. Are the patterns too complicated ? 

3. Are more or fewer patterns desirable ? 

Bender* has demonstrated that a homony- 
mous hemianopia, so slight as to be unde- 
tectable with ordinary single stimulation, 


Fig. 11 (Harrington and Flocks). Pattern 9. Of 
value in the detection of sector or hemianopic de- 
fects and in testing hemianopic defects where “ex- 
tinction” is a factor. 
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Fig. 12 (Harrington and Flocks). Tachystoscope 
folded for carrying. 


may be easily found when multiple stimula- 
tion is used; the stimulus in the “seeing” 
field serving to “extinguish” the stimulus in 
the anopic field. 

In the pattern method, each stimulus acts 
to lessen the effective size of every other 
stimulus, particularly in the presence of reti- 
nal or cerebral disease. Thus a hemianopia 
which may not be found with very small test 
objects by ordinary methods of perimetry 
can sometimes be demonstrated by the 
tachystoscopic pattern method because of 
“extinction.” 

In everyday life, the individual is con- 
stantly receiving multiple visual stimuli from 


every direction. When used monocularly and 
binocularly with multiple stimuli, the pattern 
test may be a better gauge of extrafoveal 
visual function than ordinary perimetric 
methods. 

In this regard it is our clinical impression 
that in elderly and arteriosclerotic individuals 
“extinction” is a common phenomenon when 
multiple stimuli are used. That is why they 
do poorly in the pattern test when their vis- 
ual fields by conventional perimetry are with- 
in normal limits. 


SUMMARY 
1. A new method of visual field examina- 
tion is presented using a tachystoscopic ex- 


posure of various patterns each designed to 
detect a specific visual field defect. 

2. The patterns are printed in fluorescent 
sulfide ink and become visible only when ex= 
posed to the ultraviolet radiation of a “black 
light” tube. 

3. The method may be used as a screen- 
ing test which can be performed on large 
numbers of individuals by relatively un- 
trained examiners. It should be of value in 
testing personnel in industry and applicants 
for driver's licenses, and as part of the visual 
screening test in adult schools and in the 
Armed Forces. 

5. It is a useful adjunct to conventional 
perimetry and, since the equipment is porta- 
ble, it is useful for bedside examination of 
the visual field. 

5. It may be of value as a research in- 
strument in the study of the “extinction” 
phenomenon. 

384 Post Street (8). 
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PRIMARY GLAUCOMA: PATHOGENESIS AND CLASSIFICATION 
Orro BarKAN, M.D. 


San Francisco, California 


Before the discovery of the ophthalmo- 
scope, only acute absolute and secondary 
glaucoma were recognized. It was not until 
cupping of the nervehead was revealed that 
hypertension was generally realized to be 
the essential feature of glaucoma. Even so, 
Sorsby' states that recognition was limited 
to the acute and absolute varieties. Thus, 
in 1859, von Graefe spoke only of acute, 
chronic (that is, absolute) and secondary 
glaucoma and of “amaurosis with excavation 
of the optic nervehead.” When Donders* 
recognized this last group as glaucoma (so- 
called simplex) the unifying conception was 
achieved, 

The inclusion of “simplex” or nonconges- 
tive glaucoma under the same heading with 
the congestive forms (acute and absolute) 
created the need for a new division of the 
glaucomas. The division was made on a 
clinical basis into congestive or inflamma- 
tory and noncongestive or noninflammatory 
(simple) glaucoma. 

This division cotld not be carried out 
clinically because, as Elschnig’ observed, 
cases of each group could be converted into 
the other, “Inflammatory” or congestive 
glaucoma of acute onset could, under miotic 
treatment, be made to run a noncongestive 
simple course. Noncongestive or “simple” 
glaucoma could at any time, irrespective of 
its duration or whether its antecedent pres- 
sure had been low, high, or normal, become 
acutely congestive. Elschnig introduced his 
nomenclature of “compensated” and “incom- 
pensated,” therefore, to describe the chang- 
ing clinical manifestations and phases of 
glaucomatous eyes. He called “incompen- 
sated” glaucoma, in analogy to cardiac dis- 
order, those cases which showed secondary 
congestive sequelae in the anterior part of 
the globe; that is, a failure of the circula- 
tory apparatus of the eye following a rise 
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in intraocular pressure. Elschnig’s terms 
describe clinical phases. They do not corre- 
spond to an anatomic or causal basis any 
more than the previous divisions and, as 
before, the inclusion of cases of different 
pathogenesis in the same group caused con- 
fusion. : 

In 1923, Raeder* attempted an anatomic 
classification based on the axial depth of 
the anterior chamber. However, the question- 
able significance of the axial chamber depth 
and its marked variation in normal eyes and 
in both forms of glaucoma limited its value. 
Raeder’s investigations, as well as the suc- 
ceeding ones of Rosengren,’ who measured 
the axial depth of the anterior chamber with 
the apparatus of Linstedt, were necessarily 
restricted, in the absence of gonioscopy, by 
inability to examine the angle of the anterior 
chamber. 

In 1930, Rosengren,’ in a basic statistical 
study, showed that eyes in which glaucoma is 
associated with a_ shallow anterior 
chamber depth are characterized by the oc- 
currence of acute attacks in the majority of 
cases ; however, in certain instances the glau- 
coma took the form of uncomplicated glau- 
coma simplex. He suggested that further 
study of the connection between axial depth 
of the chamber and glaucomatous increase in 
pressure would require investigation by 
another method. 

Gonioscopy proved to be such a method. 
By means of it, it was shown by me in 
1938,°***" that the groupings into “con- 
gestive’ and “noncongestive” or “simple” 
and into “compensated” and “incompen- 
sated” did not correspond, except in a gen- 


axial 


eral way, to pathologic-anatomic entities and 
that as a result they were often misleading. 

Furthermore, measurements of the axial 
depth of the anterior chamber when com- 
bined with gonioscopy showed that the axial 
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depth is in many instances an unreliable indi- 
cator of the form of glaucoma since it often 
does not correspond to the changes in the 
angle which are the local cause of the in- 
creased pressure.’ 


AND NOMENCLATURE ON 


BASIS OF LOCAL PATHOGENESIS 


CLASSIFICATION 


Since I first suggested that glaucoma be 
divided into two groups on the basis of the 
changes in the angle, that is, on a local patho- 
genic basis, all of my succeeding observa- 
tions have supported this view.” * Other 
clinical characteristics, including the pres- 
ence or absence of congestion, history, and 
axial depth of the anterior chamber were 
used to aid in the classification. Some further 
distinguishing features are being published 
in the present article. The groups consist of : 

1. Those in which the local cause of the 
increased pressure is blockage or closure of 
the filtration angle by the root of the iris. 

2. Those in which closure of the angle 
(iris-block) does not occur and the obstruc- 
tion, either functional or organic, which is 
the cause of the increased pressure is pre- 
sumably localized within the trabeculo- 
Schlemm’s canal mechanism including its 
emissaries. 

In 500 successive primary glaucomas ob- 
served in the present study 45 percent were 
of the narrow-angle (iris-block) variety and 
55 percent open (wide) angle glaucomas. 

Since, in eyes of the first group, narrow- 
ness of the entrance to the angle was a gonio- 
scopic feature in all stages of the disease 
and always preceded closure of the angle 
and increased pressure, the term “narrow- 
angle” was chosen as a convenient label to 
indicate this form. In order to avoid possible 
misinterpretations the term “iris-block’”* ” 
was added as being more expressive of the 
underlying pathogenic concept of angle clo- 
sure. 

The term “wide-angle” 
originally applied to the second group in 
order to emphasize the fundamental differ- 


glaucoma was 


ence from, and to contrast it with, the “nar- 
row-angle” type, even though the angle might 
be fortuitously narrow. The angle can be of 
any width, I, therefore, suggested the term 
“open-angle (non-iris-block )”’ as being more 
accurate although more awkward. “Trabecu- 
lar” glaucoma was also suggested as probably 
indicating the local cause in some eyes of this 
group.* 

These terms were introduced to identify 
and separate cases of what appeared to be 
two fundamentally different disorders. The 
classification and nomenclature received wide 
acceptance and the observations upon which 
they were formed have been confirmed by 
many workers.” This 
should not be interpreted literally to mean 
that the width per se of the angle influences 
the intraocular pressure or determines the 


nomenclature 


form of glaucoma as has been implied by 
some authors."*" The symposium on glau- 
coma of the American Academy of Ophthal- 
mology and Otolaryngology” in 1948, which 


advocated the use of the terms “narrow” 
and “wide-angle” glaucoma encountered criti- 
cism by Duke-Elder,” and Magitot,"* and 
others, largely, it appears, because the terms 
had been defined and interpreted without 
the qualifications originally given as to their 
intended meaning. One is reminded of the 
statement of von Graefe” that probably no 
subject in ophthalmology has given rise to 
more controversy than the question of the 
etiology and nature of glaucoma. 

The significance of the grouping on the 
basis of the angle findings cannot be over- 
emphasized. On this basis the subject is also 
kept open for further study without precon- 
ceptions while at the same time making it 
possible to acquire valuable information by 
contrasting the characteristics of the two 
groups. 

It is conceded that the time-honored divi- 
sion into “congestive” and “noncongestive” 
or “simple” is in many cases rather closely 
related to the clinical picture. However, there 
are many cases of glaucoma in which no con- 
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gestive history can be elicited and which run 
a “simple” course uncomplicated by conges- 
tive signs but which are potentially conges- 
tive (iris-block ) and, therefore, belong to the 
congestive group as regards the therapeutic 
and surgical implications (iridectomy ). 

When confronted by this difficulty of 
classification, Graefe and Donders* grouped 
the clinically noncongestive cases together, 
the former under the heading “amaurosis 
with excavation of the optic nervehead” 
and the latter under “glaucoma simplex.” In 
this noncongestive group they included cases 
with shallow chamber which later became 
congestive, as well as noncongestive com- 
panion eyes in cases with acute symptoms in 
the first eye. According to the present classi- 
fication on the basis of the local cause in the 
angle, namely, whether the cause is closure 
of the angle by the root of the iris or not, 
these eyes would come under the heading of 
narrow-angle iris-block glaucoma which re- 
sponds to iridectomy whereas the other mem- 
bers of the “simplex” group with perma- 
nently open angles do not respond to iridec- 
tomy. 

The inclusion of these noncongestive nar- 
row-angle (iris-block) cases in the same 
group with the open-angle or true simple 
glaucomas has been the cause of much con- 
fusion. If the term “simple” glaucoma is 
used, I believe that in order to avoid con- 
fusion it should be qualified by “open-angle” 
to indicate that the angle stays open and that 
the increased pressure is not the result of 
closure of the angle by the root of the iris. 
The two nomenclatures could be combined 
in the term “simple open-angle glaucoma.” 

The classification and nomenclature on the 
basis of the local cause of the retention can 
be applied mutatis mutandis to the secondary 


glaucomas. 


PRESENT INVESTIGATIONS 


The results are presented of successive 
gonioscopic and other observations made 
over the course of many years in over 200 


nonglaucomatous and 700 eyes with primary 
glaucoma. Measurements of the axial depth 
of the anterior chamber and of the corneal 
diameter were made in 500 eyes. A compari- 
son of pre- and postoperative conditions in 
the angle and in the anterior chamber is 
combined and correlated with the other clini- 
cal findings. 

An analysis and explanations are presented 
for some of the observed anatomic, me- 
chanical, and functional changes. They are 
considered as links in the diencephalic neuro- 
hormonal mechanism, a function of which is 
the regulation of the intraocular pressure. 
This mechanism has been described by 
Thiel,”® Magitot,’* and others. It is referred 
to in the following as the central control 
mechanism. 


METHOD OF GONIOSCOPY 


The comparison of narrow-angle (iris- 
block) and open-angle glaucoma serves as an 
important instrument of investigation. How- 
ever, changes in the angle mechanism can 
be adequately observed and compared only 
by using certain gonioscopic techniques. 

The present study was based on a method 
of gonioscopy, which has been developed by 
me over the course of years,”* using a slight 
variation of the Koeppe glass contact lens," 
a focal illuminator devised for the purpose,” 
and a binocular microscope mounted by uni- 
versal joints on an adjustable and movable 
floor stand, with the patient in the recumbent 
position. The ceiling suspension model can 
also be used. Total magnification is * 30 (50 
mm. objective and X10 oculars). As the 
depth of focus is short the system requires 
very sharp focusing and stability. By means 
of the focal illuminator the incident beam of 
light can be given any desired direction. It 
permits examination by reflected light and 
by trans- and retroillumination. Its bright- 
ness and flexibility are much greater than 
those of the slitlamps in use today. As a re- 
sult of these features this method gives 
markedly greater resolving power than those 
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which employ a plastic lens with the pa- 
tient sitting upright at the slitlamp micro- 
scope.” * Also, fine adjustments between 
glass, eye, and observer are more easily 
made. 

The focal illuminator provides an optically 
imperfect slit (the image of the filament) but 
it is preferable to the optically perfect slit- 
lamps in use today because its brilliance and 
flexibility are so much greater. Thus, with 
this method it has been possible to observe 
structures and details both in children and 
in adults (such as, to mention only one ex- 
ample, the surface shagreen [endothelium] 
covering the angle wall and parts of the iris 
and its crypts) which have not been re- 
ported by other methods. 


RESULTS OF INVESTIGATIONS 
CORNEAL DIAMETER 


The average corneal diameter in nonglau- 
comatous eyes was found by Priestly Smith” 
to be 11.6 mm. In the present series the 
corneal diameter, measured in the horizontal 
meridian with a Burch eye caliper in over 
150 nonglaucomatous eyes, was 11.5+ mm. 

In open- (wide-) angle glaucoma (over 
150 eyes) the average corneal diameter was 
the same as in nonglaucomatous eyes. 

In narrow-angle (iris-block) glaucoma the 
corneal diameter was smaller than average 
in 80 percent (less than 11.5 mm.). It is 
probably permissible for purposes of com- 
parison to regard any cornea with a hori- 
zontal diameter of less than 11.0 mm. as un- 
usually small. This was the case in over 30 
percent of narrow-angle glaucomas. 


AXIAL DEPTH OF ANTERIOR CHAMBER 


Measurements were taken with the Ul- 
brich drum from the vertex of the cornea to 
the edge of the pupil (2.0 mm. wide) in over 
500 cases of primary glaucoma. These meas- 
urements are direct readings from the drum 
without applying the corrective formula of 
Hartinger.** Recently these measurements 


were checked with the method of Linstedt™ 
(apparatus of Stenstrom**) and found to be 
accurate to within 0.1 mm. They were, there- 
fore, sufficiently accurate to be used com- 
paratively between one another. However, 


since they do not represent values of the 


actual axial depth of the anterior chamber, 
they cannot be compared with measurements 
of this dimension obtained by other methods. 

The average axial depth of the anterior 
chamber measured in this manner in 150 
nonglaucomatous eyes was 2.0 mm. 

In open- (wide-) angle glaucoma the axial 
depth of the anterior chamber showed the 
same variations as in nonglaucomatous eyes. 
It may occasionally be fortuitously shallow. 

In narrow-angle (iris-block) glaucoma the 
axial depth of the anterior chamber was less 
than 1.5 mm. in’'74 percent. It is probably per- 
missible for purposes of comparison to re- 
gard any axial chamber depth under 1.5 mm. 
as unusually shallow. In 80 percent of these 
the cornea was unusually small. In the re- 
mainder the cornea was of average size. 

The axial anterior chamber depth was 
average in 20 percent. In 75 percent of these 
the cornea was of average size. The latter 
group included cases of typical acute glau- 
coma in which closure of the angle by the 
root of the iris was proved by gonioscopy 
and by the effects of iridectomy to be the 
local cause of the increased pressure. From 
this it may be concluded that shallowness of 
the axial depth of the anterior chamber with 
a small cornea is a frequent but not an es- 
sential feature of narrow-angle glaucoma. 

A normal axial depth combined with an 
average size cornea was found in nine per- 
cent of cases. 

Acute glaucoma may occasionally have a 
normal corneal size and a normal axial depth 
of the anterior chamber. Nevertheless, in 
these cases the angle was also found narrow 
before and closed during the acute attack. 

The terms “shallow-chamber” and “deep- 
chamber” glaucoma which are still occasion- 
ally used do not correspond except in a gen- 
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eral way to the two groups and may be mis- 
leading in as much as the axial depth is not 
in consistent relationship to the conditions of 
the angle or to the local cause of the reten- 
tion. 

I have observed gonioscopically through a 
surgical coloboma that in eyes with a small 
cornea the perilental space is smaller than in 
eyes with an average size or large cornea. 
This observation supports the evidence of 
anatomic sections cited by Priestly Smith” 
that in small eyeballs the lens may be dis- 
proportionately large and be the cause of 
axial shallowness of the anterior chamber. 
Priestly Smith found that axial shallowness 
could also be the result of anterior displace- 
ment of the lens. 

I have measured and shown in the living 
subject that the progressive shallowing of the 
axial depth of the anterior chamber was 
in many cases the result of anterior dis- 
placement of the lens. Furthermore, by re- 
lating it to the increased seclusion of the 
pupil it was shown that anterior position of 
the lens besides being primary and predis- 
posing to the pupillary block and to the de- 
velopment of the glaucomatous process was 
often the result of the glaucomatous process.’ 


MECHANICAL FACTORS AND PHASIC 
VARIATIONS IN OCULAR TENSION IN 
NARROW-ANGLE GLAUCOMA 


If one combines the data presented in the 
foregoing with the known effects of axial 
shallowness of the anterior chamber (that is, 
increased seclusion, narrowing of the angle, 
and closure of it,") it appears probable that 
the increased pressure in a large percentage 
of narrow-angle (iris-block) glaucomas is 


primarily of mechanical origin. Therefore, in 
this sense these glaucomas may be regarded 
as secondary to local anatomic conditions. 


If the above is true, then in these cases in- 
creased phasic variations in the tension could 
be regarded as reactions secondary or reflex 
to derangement in the peripheral end-organ. 
This view is supported by the results of 


Miller’s examination” of the diurnal varia- 
tions in 25 cases of “congestive” (that is, nar- 
row-angle iris-block) glaucoma during the 
interval when the angle was open, the tension 
normal, and there were no congestive symp- 
toms. In 20, the diurnal variations were 
normal and in five only slightly exaggerated. 
In those in which there was obstruction the 
diurnal variations were definitely exagger- 
ated. 

The exaggerated diurnal variations are re- 
duced by thalamic sedatives. This indicates 
that they are under the influence of the cen- 
tral mechanism but not that they are neces- 
sarily the result of a primary derangement 
of it. 


ROLE OF SECLUSION OF THE PUPIL IN 
NARROW-ANGLE GLAUCOMA 


In other articles®”™ factual evidence has 
been presented to show that seclusion of the 
pupil (relative pupillary block) is a major 
causal factor in narrow-angle (iris-block) 
glaucoma. It was shown that it is caused by a 
disproportionately large lens or by an an- 
terior displacement of the lens. It, in turn, 
can produce further anterior displacement of 
the lens. Other causal factors may be in- 
volved. It was noted that theoretically the 
degree of seclusion may be influenced by 
vascular or neurogenic derangements which 
change the composition of the intraocular 
fluid or its rate of flow and that the latter 
changes may well be and probably often are 
secondary or reflex to obstructive changes 
(functional or organic) in the end-organ. 

The action of peripheral iridectomy in 
collapsing the bombé showed that the pre- 
operative pressure in the posterior chamber 
had been increased by the seclusion of the 
pupil. The retroplacement of the lens which 
followed iridectomy indicated that the pres- 
sure in the vitreous compartment had also 
been increased by the seclusion and by its 
effects on the angle and on the pressure in 
the posterior chamber. Evidently the pressure 
in the posterior chamber and in the vitreous 
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compartment are functionally linked.” Thus, 
peripheral iridectomy performed through a 
self-sealing or with a completely sealed inci- 
sion, by reducing the pressure in the pos- 
terior chamber also reduces the pressure in 
the vitreous compartment. It may do this 
directly or indirectly by reflex action on the 
formation of fluid. 

Peripheral iridectomy performed through 
a self-sealing or with a completely sealed 
incision was found consistently to relieve 
the seclusion, reduce the bombé, widen the 
angle throughout and 
normalize the intraocular pressure in nar- 
row-angle glaucoma, provided that there are 


its circumference, 


no adhesions in the angle and the trabeculum 
which is exposed as a result of the collapse 
of the bombé is normally permeable. In 
many cases it retroplaces the lens. Thus in- 
creased seclusion of the pupil, closure of the 
angle, and anterior displacement of the lens 
constitute a vicious circle which can be in- 
terrupted in early cases and reversed.’ 


PATHOGENESIS OF PRIMARY GLAUCOMA 


It is interesting and of advantage to com- 
bine a study of the demonstrable local ana- 
tomic changes in the peripheral end-organ 
with the neurohormonal point of view. 

It is generally agreed that physiologically a 
central control mechanism participates in the 
regulation of intraocular pressure and flow 
of fluid through the eye and that the objec- 
tive of the mechanism is to maintain optical 
function, metabolism, and fluid and vascular 
circulation. The globe may be regarded as 
the peripheral end-organ of this mechanism, 
possessing afferent and efferent pathways, 
both neural and hormonal. 

Primary disturbance of the neurohormonal 
mechanism in any of its planes may affect 
the local regulating mechanism. It may do so 


by influencing the vascular flow, the capillary 


permeability, the secretory epithelium, or the 
composition of the fluid, resulting at first in 
functional and later in organic impediment 
to flow. The peripheral impediment, irrespec- 
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tive of whether functional or organic, would 
secondarily and reflexly again disturb the 
central control mechanism. Thus, once tae 
control mechanism has been disturbed by an 
obstructive peripheral derangement, either 
functional or organic, in order to restore it 
to functional equilibrium it is necessary to 
remove the obstruction in the end-organ and 
re-establish flow by means of drugs or cer- 
tain types of surgery which re-establish the 
physiologic direction of outflow (iridectomy 
or trabeculotomy ), or to relieve the increased 
pressure by creating a vicarious channel of 
outflow (fistulizing operations), or by reduc- 
ing the formation of fluid (cyclodiathermy 
or secretion inhibiting drugs). The compli- 
cated interplay of functions emphasizes the 
importance of dividing these disorders into 
groups on a factual basis as far as this is 
possible, 

Thiel® has summarized the evidence which 
proves the existence of a regulating center. 
The factual and experimental evidence at 
hand for evaluating this regulating mech- 
anism is growing. 

But there is still much opportunity for 
analysis in the end-organ. The evidence, cited 
in this and previous articles, appears to show 
that at the present time an analysis of glau- 
coma can fruitfully be pursued on the basis 
of a demonstrable fundamental factual simi- 
larity or difference, as the case may be, in 
the disorders of the end-organ and that much 
information can be acquired by comparing 
them. 

The common denominator in one group is 
closure of the angle, or iris-block with its 
associated changes. The common denomina- 
tor in the other group is that the angle is 
always open.* The increased pressure is due 
to factors presumably located in or near the 
angle wall (trabeculo-Schlemm’s canal mech- 
anism including its emissaries ). 


* The angle is closed by the root of the iris only 
occasionally in the late degenerative stage of abso- 
lute glaucoma.* 
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PATHOGENESIS OF NARROW-ANGLE 
(1RIS-BLOCK ) GLAUCOMA 

Narrow-angle glaucoma appears to be 
primarily a mechanical derangement in the 
end-organ in which narrowness of the angle 
results from increased seclusion of the pu- 
pil.** **° The entrance to the angle having 
been narrowed to a mere slit, its closure 
can be precipitated by mydriasis,“ 
vascular engorgement, mental stress, or any 
derangement of the central control mecha- 
nism. The mechanical predisposition appears 
to be the sine qua non of iris-block (angle 
closure) glaucoma. 

As Scheie" states, however, the adherents 
of the gonioscopic school assume that the 
underlying disturbances and physiopathology 
are largely unproved, thus leaving the subject 
open for further study. 

Duke-Elder*®* suggests that the immedi- 
ate or local cause of congestive glaucoma is 
edema of the globe due to uveal vascular 
congestion and that narrowness of the angle 
is not causal, but is merely an incident which 
may affect the course of the disease. 

Rosengren®™ recalls the statement of 
Priestly Smith that congestion of the uveal 
tract is a usual starting point of an acute 
primary glaucoma but that this explanation 
of the origin of acute glaucoma is obviously 
incomplete since feeble circulation, chill, 
mental strain are common troubles whereas 
acute glaucoma is comparatively rare; also 
that E. Fuchs” pointed out many years ago 
that myopic eyes, having a deep chamber, 
are apparently immune to acute glaucoma 
and concluded that “we are forced to adopt 
the view that the structure of the eye is an 
essential factor in acute glaucoma.” 

The evidence at the present time encour- 
ages the view that the congestion which is ob- 
served clinically and in anatomic specimens 
is secondary to closure of the angle and the 
resultant retention and increased pressure. 

The primary and intrinsic derangement ap- 
pears to be narrowness of the angle (the result 
of seclusion and bombé) which precedes it. 


It is agreed that a slight congestion may 
precipitate closure of an already severely 
handicapped angle. In reviewing a large 
number of narrow-angle and open-angle 
glaucomas, one gains the impression that a 
greater percentage of individuals in the 
former group show signs of emotional or 
vasomotor instability. Whether the insta- 
bility is an underlying causal factor or acts 
only as a precipitating cause in a structurally 
and fundamentally predisposed eye remains 
a question. The greater hereditary tendency 
in narrow-angle*” over open-angle glaucoma 
which is presumably on the basis of anatomic 
characteristics supports the latter explana- 
tion. 

Tornquist” has recently established the 
importance of genetic factors in determining 
the axial chamber depth. Previous studies 
by Rosengren™ had indicated that a shallow 
anterior chamber exists before the onset of 
glaucoma and thus is a predisposing factor. 
That it may also be acquired has been shown 
by me in the present and recent articles.* 

That narrow-angle glaucoma is primarily 
a mechanical or structural derangement is 
also supported by the fact that when the 
bombé of the iris is collapsed and the angle 
widened by short-circuiting the seclusion of 
the pupil by mechanical means (peripheral 
iridectomy or iridotomy performed with a 
sealed incision) the pressure-raising effects 
of emotional disturbance or vascular en- 
gorgement are discouraged or entirely elimi- 
nated, provided always that the trabeculum 
is still normally permeable at the time of 
operation. 

Haas and Scheie” and Chandler*® have re- 
cently reported similar results. 


*A shallow chamber is practically never found 
after infancy. It is not known at what age the 
shallowness of the chamber which is characteristic 
of narrow-angle (iris-block) develops. It may be 
that the physiologic decrease in size of the cornea 
combined with the growth of the lens encourages 
increased seclusion with consequent secondary 
shallowing of the anterior chamber in genetically 


predisposed eyes. 
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In narrow-angle glaucoma the intraocular 
tissues show no pathologic changes except 
those which are secondary to the increased 
pressute. There is no primary dispersion of 
pigment as there is in open- (wide-) angle 
glaucoma which might indicate an underlying 
vascular, atrophic, or degenerative disturb- 
ance. The trabeculum is normal unless it has 
been damaged secondarily by contacts with 
the iris. The tissues in narrow-angle glau- 
coma, in contrast to those of open- (wide-) 
angle glaucoma, react to surgery like the 
tissues of normal nonglaucomatous eyes. 

It is characteristic of narrow-angle glau- 
coma that before the optic nerve has been 
damaged by pressure it shows a very small or 
almost no physiologic excavation. This may 
be in relation to the small and fibrous eye- 
ball. It is in marked contrast to the findings 
in open-angle glaucoma in which the cornea 
and globe and the physiologic excavation 
are of larger size. It may be that in the latter 
the disc is less resistant to increased pres- 
found characteristic of 


sure. It was also 


narrow-angle glaucoma that damage to the 


optic nervehead was closely correlated to the 


intraocular pressure. True normalization of 
the pressure resulted in arrest and preserva- 
tion of the function of the nerve in all but 
late cases in which the nerve fibers and ves- 
sels had been irremediably damaged, and the 
nervehead was further 
atrophy no matter how low the pressure was 


predisposed to 


reduced, 

Thus, injury to the optic nerve fibers and 
vessels appears, in narrow-angle glaucoma, 
to be primarily on a mechanical or pressure 
basis. In chronic cases injury to the nerve 
does not manifest itself until the fibers or 
vessels are pressed against and kinked at the 
scleral rim of the nervehead. Hence, an ap- 
propriate and safe mechanical procedure such 
as peripheral iridectomy performed with 
a tightly sealed incision is indicated as an 
early or prophylactic operation before dam- 
age has occurred to the nerve at the scleral 
rim, while the trabeculum is still normally 


permeable, the base pressure” has not in- 
creased, and the pathologic narrow-angle 
process is still reversible. Such an early or 
prophylactic iridectomy has proved emi- 
nently satisfactory in practical experi- 
Its effectiveness has recently 
been emphasized by Chandler” and by Haas 
and Scheie.” 


PATHOGENESIS OF OPEN- ( WIDE-) 
ANGLE GLAUCOMA 


In all cases of this group the angle re- 
mained open except occasionally in the last 
stage of absolute glaucoma when it became 
closed as the result of secondary changes. 
The axial depth of the chamber also re- 
mained characteristically unchanged in 
marked contrast to the course of events in 
narrow-angle (iris-block) glaucoma. 

Changes in the trabeculum could be made 
out gonioscopically in 90 percent of cases. 
In 65 percent there was a trabecular pigment 
band associated with trabecular sclerosis. In 
25 percent there was no pigment band but 
there was trabecular sclerosis as indicated by 
reduced permeability of the trabeculum to di- 
rect light or to transillumination. In 10 per- 
cent the appearance of Schlemm’s zone of the 
trabeculum was normal, The latter finding 
does not prove that an anomaly of the tra- 
beculo-Schlemm’s canal mechanism was not 
present since tonography showed increased 
resistance to outflow in the region of the 
trabeculo-Schlemm’s canal mechanism also 
in these cases. 

What the primary causal factor may be in 
these cases is as yet the subject of speculation. 
A disturbance of the neurovascular control 
mechanism as exemplified by increased 
episcleral venous pressure and suggested by 
exaggerated diurnal variations of pressure 
has been hypothecated by Duke-Elder,” 
Thomassen,“ and others. Ascher™ has sug- 
gested a constriction of the collector chan- 
nels. Ashton’s® observations with Neoprene 
injections tend to support this suggestion. 

In some cases of several years’ duration, 


Axial anterior cham- 
ber depth 


Corneal diameter 
Size of lens 


Refraction 


Heredity 


Incidence 


Monocular 
or Binocular 


Sex 


Pigment changes 


Gonioscopy 


Tonography 


Diurnal tension 


Rate of flow 


Effect of miotics 


Effect of mydriatics 


Effect of darkness 
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TABLE 1 


CONTRAST OF OPEN- (WIDE-) AND NARROW-ANGLE GLAUCOMA 


Open- (Wide-) Angle Glaucoma 
(noniris-block) 


Varies as in nonglaucomatous eyes 


Varies as in nonglaucomatous eyes 
Varies as in nonglaucomatous eyes 


Varies as in nonglaucomatous eyes 

Occurs also in myopia 

In young adults pigment glaucoma 
is associated with myopia 


Occasional 


Age at onset: Over 50 years 


May be monocular for years 


No predisposition , 


Disturbance of pigment epithelium 

Dispersion of pigment in anterior 
segment with deposition on pos- 
terior surface of cornea and/or 
in Schlemm’s zone of trabeculum 
in 65% 


igle is open. Width of angle varies 
as in nonglaucomatous eyes. In 
65% a trabecular pigment band 
of greater or lesser degree im- 
pregnates Schlemm’s zone 
throughout its circumference. In 
90% the trabeculumYshows re- 
duced permeability to light as a 
manifestation of more compact 
and impermeable structure, e.g., 
trabecular sclerosis 


Increased resistance to outflow in 


angle wall (trabeculo-Schlemm's 
canal mechanism) 


Increased variations 


Normal 

Reduce tension in varying amounts, 
probably by means of vascular 
action and/or unfolding of tra- 
beculum 


Slight, if any, increase of tension 


| No effect 


Narrow-Angle Glaucoma 
(iris-block) 


Shallow in 80% 


Small in 74% 

Disproportionately large in many 
Predisposed by hyperopia 

Never occurs in axial myopia 


Frequent. Reduced chamber depth is related 
to genetic factors 


Age at onset: Over 40 years 


Predisposition is always binocular; glaucoma 
is usually binocular within short space of 
time, unless interrupted by miotics 


More frequent in females 

No disturbance of pigment epithelium or dis- 
persion of pigment in anterior segment ex- 
cept secondary to congestive attacks, angle 
closure or surgery. Depigmentation of iris 
stroma in patches corresponding and sec- 
ondary to areas of closed angle 


Narrow-angle; in 80% associated with shallow 
depth of the axial anterior chamber, se- 
clusion of the pupil and bombé of the iris. 
This results in closure of the angle. In 20% 
the axial anterior chamber depth is normal 
and the angle is narrowed and becomes 
closed by the last fold of iris contacting the 
angle wall. Trabeculum is normal until an- 
gle closure occurs. Contact with root of iris 
results in secondary sclerosis of trabeculum 
and/or infiltration with pigment thus pro- 
ducing a “secondary” trabecular pigment 
band 


Normal facility of outflow until changes in 
trabeculum occur as result of previous con- 
tact with iris or the angle is closed 


Normal variations when angle is open. 
Increased variations when part of angle is 
closed 


Increased (?) or variable (Goldmann) 
Very effective, mainly by mea ns of opening the 


angle; a also by vascular action 
and/or unfolding of trabeculum 


Increase of tension; may induce acute attack 


Increase of tension 
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TABLE 1 


Opee- (Wide-) Angle Glaucoma 


(noniris- block) 


Effect of water | Sacvense of tension 
drinking 


Optic nerve 
excavation. 


toms 


Clinical symptoms Generally absent; 


cular congestion 


Pathologic anatomy 


(except following 


Angle is open; 


lute glaucoma 


Pathogenesis 


anism). Angle remains 


(noniris-block). 


disease 


I have observed gonioscopically that 
Schlemm’s zone of the trabeculum and the 
blood-filled Schlemm’s abnor- 
nally narrow. This suggested anatomic defi- 
ciency of the mechanism which may be re- 
lated to reduced functional capacity. 
Disturbance of the unfolding of the tra- 
beculum may also be a factor.*’** However, 
there is no method at the present time by 
which changes in permeability of the trabec- 
ulum which are the result of folding and un- 
folding (changing structure) can be tested. 
A normal gonioscopic appearance of the 
angle wall was more frequent in early cases 


canal were 


Preceded by average physiologic 
Marked glaucoma- 
tous excavation appears early 
relative to other signs and symp- 


very exception- 
ally halos or transient blurs as 
result of rapid increase of ten- 
sion. Usually no episodes of vas- 


| Enucleation is rare since globes are 
| without pain even in late stage ful. 
unsuccessful 
surgery or in the late degenera- 
tive stage of absolute glaucoma) 


trabeculum shows 
atrophy and sclerosis usually as- 
sociated with pigment infiltra- 
tion. Angle does not close exceptas 
result of secondary degenerative 
| changes in the late stage of abso- 


Retension is caused by ieapediment 
| to outflow in or near the angle 

wall (trabeculo-Schlemm’s mech- 
open 
Axial depth of 
the anterior chamber does not 
change during the course of the 


(continued) 


Narrow-Angle Glaucoma 


(iris-block) 


| No effect 


Preceded by unusually small or absent physi- 
ologic excavation. Pathologic excavation 
occurs only when base pressure is increased 
with or without congestion (result of closed 
angle or secondary changes which reduce 
permeability of trabeculum) 

Predromate consisting of halen, “fogs, | pain. 
Clinical signs of vascular congestion are 
secondary to closure of the angle 


E nucieation i is frequent since globes afe pain- 

Therefore, most eyes lobes ae pain- 
glaucoma are of the narrow-angle (iris- 
block) type 


In the early stage the angle is open in some 
areas but extremely narrow; in others it is 
closed. The root of the iris is reflected 180° 
upon itself. The posterior chamber is deep. 
In the late stage the angle is closed by pe- 
ripheral adhesions in characteristic manner 


Retention j is caused by closure of angle by root 
of iris (iris-block). This is the result of in- 
creased functional seclusion of pupil, bombé 
of iris, narrowing of angle and angle closure 
associated with secondary expansion of 
vitreous chamber and increased anterior 
displacement of lens. A vicious circle ensues. 
Retroplacement of lens follows iridectomy 
in some cases. Axial depth of the anterior 
chamber changes in the course of the dis- 
ease 


than in late. The percentage given would 
thus depend somewhat upon the material ob- 
served as well as upon the method used. 

In the present series some deposition of 
pigment was found on the posterior surface 
of the cornea in 63 percent of open- (wide-) 
angle glaucomas. This was present in some 
cases in the early stages before the pressure 
had increased to a marked extent. In many 
it consisted only of several dissemi- 
nated dots of pigment, in others of extremely 
fine gray dots sometimes in large number 
and dispersed over the greater part of the 
corneal surface. What was striking was not 


cases 
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so much their presence but the contrast to 
their complete absence in narrow-angle glau- 
coma provided that in the latter no conges- 
tive episodes had occurred nor surgery been 
performed. 1 have not found this mentioned 
in the literature. It suggests a disturbance in 
the secretory process and composition of the 
aqueous. 

Trantas®“ reported abnormal pigmenta- 
tion of the trabeculum in two thirds of their 
cases of “simple” glaucoma, and Bangerter 
and Goldmann™ in 36 percent. Frangois* 
found superficial pigmentation in the region 
of Schlemm’s canal twice as frequently in 
simple glaucoma as in normal eyes or in not 
more than 40 percent. Sugar” found it in 
50 percent and considers it debatable whether 
the pigment deposition resulted from the 
glaucoma or was a coincidental senile proc- 
ess. Kronfeld and McGarry” felt that ex- 
cessive pigment occurs only in glaucomatous 
eyes. 

I have found that the tissues in open-angle 
glaucoma in contrast to those in narrow- 
angle glaucoma are prone to react abnormally 
to surgery in that there appears to be an 
increased tendency to formation of adhesions 
and deposition of pigment. This along with 
the higher incidence of pigment disturbance 
suggests that the tissues of the eye are dis- 
eased in open- (wide-) angle glaucoma in 
comparison to the initially healthy tissues 
in narrow-angle glaucoma. 

In the early stages of the disease there are 
usually gonioscopic signs of sclerosis of the 
trabeculum or obstruction of its interspaces 
by particulate matter. These are presumably 
the result of what are initially degenerative 
tissue changes, metabolic, neurogenic, or 
functional neurovascular disturbances. In 
some cases (20 percent) there is reten- 
tion (increased pressure or decreased facility 
of outflow) without there being any sign 
of an anatomic derangement. This suggests 
that the disturbances to outflow in these cases 
may be on a functional neurovascular or 
secretory basis“ or related to an as yet not 
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demonstrable insufficiency of unfolding of 
the trabeculum on a neurogenic functional 
basis.** 

Later, at a time when the base pressure“ 
is increased, organic changes in the tra- 
beculum are usually demonstrable by goni- 
oscopy and can in some cases be proven sur- 
gically (trabeculotomy) to be causal factors 
of the increased pressure. The major role of 
mechanical obstruction in the angle wall in 
the later stage of the disease was supported 
in several cases in my experience by the 
normalization of pressure which followed 
removal or incision of the trabeculum by 
means of trabeculotomy under gonioscopic 
control. Postoperative gonioscopy showed in 
these cases that the trabeculum alone had 
been incised. No cleft leading to the supracho- 
roidal space was present. 

It is as yet impossible to say what is the 
intimate nature of the disturbances of func- 
tion which precede and result in the obstruc- 
tive organic changes in the trabeculo- 
Schlemm’s canal mechanism. Duke-Elder™ 
has suggseted that the exaggerated phasic 
variations of ocular pressure combined with 
changes in pressure in the episcleral veins 
into which the aqueous flows indicate a pri- 
mary functional vascular disturbance, that is, 
a disturbance of the local vascular control. 
Thiel” in extensive examinations of a large 
number of glaucoma patients failed to elicite 
characteristic or definite changes in the 
humoral constitution. 

It is to be hoped that intensive examina- 
tions and comparison of the findings after 
careful segregation of cases according to the 
classification suggested in this and previous 
articles may aid in providing factual evidence 
as to the underlying disturbance. 

In open-angle glaucoma the optic nerve 
often does not respond to reduction of pres- 
sure as well as it does in narrow-angle glau- 
coma.” 

It is more prone to fail progressively, 
suggesting that in these cases there may be a 
noxious factor present other than the in- 
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creased pressure. This is suggested by the 
pigment disturbance which is indicative of an 
intraocular process of disease and is prev- 
alent in open-angle glaucoma, whereas it is 
absent, except as a secondary phenomenon, 
in narrow-angle glaucoma. Also, the afore- 
mentioned lesser anatomic resistance of the 
optic nerve in this group may play a role, or 
the predisposing factor to optic nerve dam- 
age may only be that of greater duration of 
time and/or the consistency of increased 
pressure in open-angle glaucoma, it being 
more episodic in narrow-angle glaucoma. 

It has been suggested that primary vascu- 
lar disease continues to affect the nerve 
tissue irrespective of the pressure.’*"** On 
the other hand, there is much clinical evi- 
dence to suggest that the vascular lesions are 
secondary to and the result of the increased 
pressure and of the resultant mechanical 
derangement in the optic nervehead. They 
may, of course, be both. 

In this connection it is interesting to recall, 
as has already been mentioned under the 
heading of narrow-angle glaucoma in the 
foregoing, that the cornea, and presumably 
the eyeball in open-angle glaucoma is larger, 
on the average, than in narrow-angle glau- 
coma; the physiologic excavation preceding 
the glaucoma is wider and the nervehead ap- 
pears less fibrous. Also, at surgery (cyclo- 
dialysis) 1 have been impressed by the thin- 
ness of the sclera in open-angle glaucoma as 
compared to that found in narrow-angle 
glaucoma; all of which suggests a thinner 
and less resistant lamina as a predisposing 
factor which weakens the resistance of the 
nervehead to pressure. 

In reviewing operated cases one gains the 
impression that in open-angle glaucoma in 
which surgery has normalized the pressure 
before excavation of the nerve has reached 
the rim there is no further deterioration of 
function. It is difficult to prove this because 
open-angle glaucomas are rarely operated 
upon before damage to the optic nervehead 
has extended to the rim at some point and a 


corresponding Bjerrum scotoma has de- 
veloped. Over a five-year period Kronfeld 
and McGarry® found preservation of func- 
tion in the early stage of open- (wide-) 
angle glaucoma. Reese™ and Burke” have 
made similar observations. In the early stage 
the occasional case of improvement of a 
scotoma following surgery or the instillation 
of miotics is also suggestive of this view. 

If operation could be performed without 
hazard before excavation of the nervehead 
has extended to the scleral rim in any part 
of its circumference, early or prophylactic 
operation might well be considered advisable 
in open-angle glaucoma. A review of cases of 
open-angle glaucoma which were carried 
on miotics for periods of from 10 to 15 years 
reveals results that recall the dictum that 
miotics have caused blindness in 
chronic glaucoma than surgery. 

However, since harmlessness and a high 
degree of consistency can hardly be claimed 
for any operations for open-angle glaucoma 
at the present time their performance cannot 
be recommended at an early period in which 
the base pressure is not yet increased, the peak 
pressures are still controlled by miotics, and 
the nervehead does not show signs of dam- 
age. Yet in many of these cases the reduced 
facility of outflow when under miotics de- 
mands further remedial action. 

These circumstances appear to be the 
reason for the modern search for an opera- 
tion which may be applied early ,and with 
safety. Retrociliary diathermy is an attempt 
in this direction. In the light of recent ex- 


perience goniotomy or trabeculotomy under 
7, 22,49 


more 


gonioscopic control in selected cases 
shows occasional promise of fulfilling needed 
requirements, 

The causes of open-angle or “simple” 
glaucoma are presently being investigated by 
many workers. Goldmann" places the in- 
creased resistance to outflow in the tra- 
beculum on the basis of measurements of the 
outflow pressure and of the rate of flow 
through the anterior chamber. Grant’s® 
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tonographic values for the “facility of out- 
flow” also place the obstruction in the tra- 
beculum. Van Beuningen’s” goniophoto- 
metric measurements of the varying degrees 
of permeability of the trabeculum confirm 
my original gonioscopic findings and sup- 
port the view of a trabecular sclerosis and 
of reduced trabecular permeability.” 
Duke-Elder™ states that recent clinical ob- 
servations are tending to show that in many 
cases the essential feature is an inadequacy 
of the ocular circulation characterized by a 
lack of adaptive control of the small vessels, 
leading both to a rise of tension and to 
sclerosis of important tissues in the eye. 

In the present series, the frequent finding 
of pigment and gray dust on the posterior 
surface of the cornea and of pigment infiltra- 
tion and sclerosis of the trabeculum in open- 
angle and not in narrow-angle glaucoma 
(except in the latter as a purely secondary 
phenomenon following congestive attacks or 
surgery) is suggestive of an obstruction of 
the trabeculum in many of the open-angle 


glaucomas at the time when they come under 
observation. This does not necessarily imply 
that it is the obstruction with pigment nor 
the trabecular sclerosis which is the initial 
cause, although it may be, but that pigment 
infiltration and/or trabecular sclerosis are 


associated with impediment to outflow 
through the trabeculum. There is as yet no 
evidence to indicate what may be the cause 
of the pigment dispersion in open-angle 
glaucoma. 

Normalization of pressure by trabecu- 
lotomy in several unpublished cases supports 
the view of mechanical obstruction within 
the trabeculo-Schlemm’s mechanism. On the 
other hand, Hobbs,” Busacca,™ McLean,™ 
Francois,“ von Fieandt,”’ and others, using 
different methods of gonioscopy, have failed 
to find evidence of trabecular sclerosis. 


THE VASCULAR FACTOR 


Gonioscopic and clinical observations 
made in the present study suggest that ex- 


OTTO BARKAN 


ternal signs of vascular congestion in “in- 
compensated” or “congestive” glaucoma 
(narrow-angle |iris-block] glaucoma in the 
congestive phase) are secondary to closure 
of the angle by the root of the iris. If an 
acute attack of glaucoma is seen in the be- 
ginning, the eye is pale and uncongested even 
though the pressure is already markedly in- 
creased. 

I have observed many cases gonioscopi- 
cally’ in which increased pressure followed 
closure of the angle and reduction of tension 
followed opening of the angle. In these 
cases closure of the angle always preceded 
congestive symptoms and vice versa. 

This clinical fact is illustrated by mydri- 
atic glaucoma. It has been emphasized by 
Sugar” who experimentally induced a rise 
in pressure by closing the angle with mydri- 
atics in a large series of narrow-angle glau- 
comas in the noncongestive phase. Conges- 
tive signs and symptoms followed some time 
after the angle closed. 

Bangerter and Goldmann" observed a 
drop of pressure which was coincidental 
with opening of the angle by miotics. When 
miotics were stopped, the angle closed and 
the pressure rose again. The experiments 
of Seidel™ on the size of the pupil, of Serr”! 
with darkroom mydriasis, and the observa- 
tions of Chandler*® on the effect of the size of 
the pupil on the pressure in cases of narrow- 
angle glaucoma also support this thesis. 

Elschnig® arrived at similar conclusions 
from his pathologic-anatomic studies. 

The evidence cited above argues against 
the view, held by many, that swelling of the 
ciliary body and processes closes the angle by 
pushing the root of the iris forward. This 
view was originally based on the finding of 
swollen and turgid ciliary processes in patho- 
logic specimens of eyes which had been 
enucleated in the congested and strangu- 
lated stage. These findings were not present, 
however, in the rare early cases which were 
enucleated shortly after the onset of the 
attack (Elschnig, Birnbacher). On the con- 
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trary in them the posterior chamber was 
spacious and there was no sign of swollen 
ciliary body or processes pushing the iris 
forward. 

It appears likely, therefore, from the clini- 
cal, anatomic, and gonioscopic evidence at 
hand that the marked congestion and swell- 
ing of the ciliary body and processes found 
in the congestive phase of narrow-angle glau- 
coma are the result of closure of the angle 
rather than its cause. They recede when the 
angle is opened by miotics or by peripheral 
iridectomy. However, it is conceded that pri- 
mary congestion of the ciliary body or of the 
uvea due to emotional and mental states may 
precipitate closure of an anatomically pre- 
disposed angle. 

In the 
shown in many cases, even when the axial 
anterior chamber depths have measured the 
same,* that a very slight difference in the 
size of the pupil or in the degree of bombé 
(and ‘thus of the seclusion) between the two 
eyes may be sufficient to close part of the 
angle in one eye, thereby increasing the pres- 
sure in this eye. This shows how the slightest 


present series, gonioscopy has 


only a minute fraction of a milli- 
already 


change 
meter—of 
narrowed angle is sufficient to make a criti- 
cal difference in closure of the angle and in 
producing increased pressure. The case re- 
cently observed by me,” showing the influ- 
ence of a unilatéral spastic miosis on the 
course of narrow-angle glaucoma, empha- 
sizes the critical nature of a small degree of 
change in the region of the angle on the 
intraocular pressure. 

Variations in rate of outflow of aqueous 
described by Goldmann™ in congestive (iris- 
block) glaucoma and not in “simple” (non- 
iris-block) glaucoma may play a role. They 
encourage the conception of the narrow- 
angle mechanism described in the foregoing 
and the relation of congestion to it. 

A case of Grant cited by Chandler” il- 


configuration of an 


* With the Ulbrich drum or the apparatus of 
Stenstrom, designed on the principle of Linstedt. 


lustrates the influence of slight vascular con- 
gestion. During the course of tonography, 
while the tension was being recorded on a 
paper strip, an acute rise in tension of 4.0 
mm. Hg in 50 seconds, coincident with flush- 
ing of the patient's face was observed. At the 
end of two minutes, the tension dropped to 
its original level as the flushing subsided. 
He calculated that the equivalent volume 
during the rising phase of 50 seconds was 
9.6 cm. mm. It would appear that such a 
transient volume increase could be accounted 
for only by a temporary increase in the 
volume of blood within the globe. In 1930, 
I observed the case of a man, aged 34 years, 
in whom flushing of the homolateral side of 
the face, unpleasant smells, or hurrying at 
his work, were associated with increased 
pressure of from 10 to 20 mm. Hg, blurred 
vision, seeing rainbow rings and/or occipital 
headache. 

However, these transitory congestions, 
which are associated with flushing of the face 
or with emotions are of a very minor order 
when compared to the vascular changes 
which are clinically manifest in the conges- 
tive phase of narrow-angle (iris-block) glau- 
coma and which are prominent in anatomic 
sections of eyes enucleated for pain in the 
late stage of this type of glaucoma. 

In the clinically congestive phase the con- 
gestion appears to be largely the result of 
kinking of the vessels at the root of the iris. 
This view is supported by the anatomic find- 
ings of Elschnig,’ by gonioscopic evidence, 
and by the anatomic evidence presented by 
two eyes of iris-block (congestive) glaucoma 
successfully operated by cyclodialysis.” It 
also is the result of obstruction to venous 
outflow caused by the increased intraocular 
pressure. It appears to represent a strangu- 
lation of the vascular supply of the eye as 
suggested by Priestly Smith.” Changes in 
the chemical constitution of the aqueous ( for 
instance, the presence of histamine) found in 
this stage appear, therefore, to be the conse- 
quence of the angle closure and associated 
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with the congestive condition and its chemi- 
cal mechanism rather than to be in a causal 
relation. 

In this article the terms “congestive” and 
“noncongestive” have been used to refer to 
phases of congestion, that is, the presence or 
absence of signs or symptoms of congestion 
(halos, fogs or external redness). Conges- 
tion appeared in all cases to follow closure of 
the angle. However, the correlation is not 
consistent in time or degree because con- 
gestive signs and symptoms depend largely 
upon the rate of onset of the closure, on its 
extent, and on the degree of responsiveness 
of the individual’s neurovascular system. 
Thus, sudden closure is followed rather 
promptly by congestive signs or symptoms, 
whereas slow and gradual closure of a con- 
siderable part of the angle may not result in 
congestive signs at all. In a nervously pre- 
disposed individual, closure of a minor de- 
gree may cause congestion, whereas it would 
not do so in an individual who was not so 
predisposed. This difference in reaction in 
narrow-angle glaucoma was observed in 
members of the same family, who, since the 
axial depths of the anterior chamber were 
equal, were probably predisposed by similar 
or equal genetic factors. 

Open-angle glaucoma may exceptionally 
exhibit congestive signs in the form of halos. 
They appear to be the result of rapid changes 
of pressure in individuals predisposed by an 
unstable neurovascular mechanism. 

It has been suggested that the exaggerated 
diurnal rhythm of intraocular pressure in 
glaucoma is due to lack of local vascular con- 
trol and that the fundamental cause of the 
disease is neurogenic in nature.” However, 
exaggerated phasic variations occur in 
narrow-angle glaucoma only when the angle 
is closed. Miller” found that in 20 out of 25 
cases of narrow-angle glaucoma examined 
during the interval in which the angle was 
open and the tension normal, the phasic 
variations were normal. Moreover, increased 
variations occur in secondary glaucoma 
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which is caused by local mechanical change. 
It would appear, therefore, that in primary 
glaucoma the exaggerated rhythm might also 
be caused by peripheral obstruction as it is 
in secondary glaucoma ; that is, that periph- 
eral block with resulting increase of ten- 
sion might induce the increase in phasic 
variations via neurohormonal reflex action. 

Kronfeld and McGarry’ found diurnal 
variations difficult to demonstrate on patients 
with filtering operative scars. This supports 
the belief that local mechanical changes (an- 
gle closure, increased pressure, and so forth) 
are reflexly responsible for the exaggerated 
diurnal rhythm and argues against a primary 
central disturbance as being the cause. How- 
ever, it is understandable that increased pri- 
mary irritability of the central mechanism 
would manifest itself as increased respon- 
siveness to stimuli from the periphery and 
thus secondarily increase the phasic varia- 
tions. 

It is also possible according to Goldmann" 
that the exaggerated phasic variations which 
are associated with increased pressure could 
be explained hemodynamically. 


FORMATION OF INTRAOCULAR FLUID 


The present article stresses the mechanism 
and the obstructive factors involved in the 
throughflow and outflow of intraocular fluid. 
The factor of inflow or formation of intra- 
ocular fluid has received little attention be- 
cause of the scarcity of factual evidence. 

It is hoped that in the future with the use 
of recently discovered secretion-inhibiting 
drugs more facts may be gathered on the 
role of secretion and its relation to the glau- 
comatous process. 

Clinical evidence has suggested the pres- 
ence of a secretory process which responds 
to varying conditions in the eye and is under 
neurohumoral control from both eye and 
brain, I have been struck, for instance, in 
cases of air glaucoma by the excessively 
rapid formation of aqueous following a 
period of hypertension, the result of seclu- 
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sion and angle closure. In one case this 
hypersecretion lasted for one hour in spite of 
repeated evacuations of the anterior 
chamber, before the rate of secretion abated 
and normal tension was restored, A similar 
phenomenon was observed in a case of 
malignant glaucoma in which fluid from the 
compartment repeatedly 


vitreous was 


aspirated. Rapid reformation of fluid and 
recurring increased tension took place dur- 
ing the course of an hour before normal 
tension was restored. 


PATHOLOGIC ANATOMY OF NARROW-ANGLE 
(IRIS-BLOCK) GLAUCOMA 


Glaucomatous eyes are usually enucleated 
for pain and are, therefore, generally cases 
of narrow-angle glaucoma. They are 
enucleated at a late stage when the base of 
the iris has become adherent to the angle wall 
and the angle is closed by the adhesions 
originally described by Weber and Kniess. 

Pathologic anatomy has been of little help 
in elucidating the pathogenesis of narrow- 
angle glaucoma since anatomic specimens are 
rarely obtained in the early stage. Other than 
the closed angle, anatomic sections show 
vascular congestion which, as indicated in 
the foregoing, is most likely secondary and 
other changes which are also the consequence 
of the high intraocular pressure. They are 
usually so marked as to submerge any pri- 
mary causal changes there may have been. 
However, anatomic specimens do show some 
of the predisposing causes. Priestly Smith 
found the majority of enucleated eyes were 
relatively small with a disproportionately 
large lens. 

A few eyes of narrow-angle glaucoma 
(acute congestive attack) removed shortly 
after the onset of the attack were described 
by Elschnig* and Birnbacher.” They showed 
an extremely narrow entrance to the angle in 
places where it was still open and a con- 
figuration in the angle region which Elschnig 
regarded as characteristic of all cases of 
“jncompensated” (narrow-angle or iris- 


block) glaucoma, namely, a rotation of the 
ciliary body around its axis. The iris first 
proceeded outward along the anterior surface 
of the ciliary body and then bent backward in 
an are so that it formed a reduplication upon 
itself. There was no sign of the ciliary pro- 
cesses pushing the iris forward. The pos- 
terior chamber was spacious. Elschnig postu- 
lated a difference in pressure between 
posterior and anterior chambers in order to 
explain these changes and implied that they 
were primary. 

These anatomic findings my 
gonioscopic observations and surgical experi- 
ences which indicate that in narrow-angle 
glaucoma increased seclusion, bombé, and 
closure of the angle precede and are the 
cause of the increased intraocular pressure 
and of the ensuing vascular congestion.” 


support 


PATHOLOGIC ANATOMY OF OPEN- (WIDE-) 
ANGLE GLAUCOMA 


Open-angle glaucomas rarely require 
enucleation except following the complica- 
tions of unsuccessful surgery or in the late 
degenerative stage of absolute glaucoma. In 
both of these secondary changes predominate 
and all traces of the primary changes have 
been submerged. Thus, the evidence of 
pathologic anatomy has been of little help 
in deciding the question of the primary cause 
of the increased pressure in open-angle glau- 
coma. 

Histopathologic changes such as_ the 
cuticular membrane covering the angle and 
the associated matting of the trabeculum 
found by Reese® in late cases of “deep 
chamber” glaucoma with advanced corneal 
involvement were no doubt the cause of the 
increased pressure at the time. However, 
they would appear to have been associated 
with and the consequence of the glau- 
comatous process rather than the initial 
cause of the increased pressure. Elschnig* 
regarded the formation of a hyaline mem- 
brane over the angle as the result of a 
secondary degenerative process. 
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Sclerosis of the trabeculum and signs of 
trabecular block in the presence of an open 
angle have been reported by De Vries,” 
Sarti,®* and others in anatomic sections of late 
cases of open-angle glaucoma. They found 
atrophy of the trabeculae, sparsity of endo- 
thelial cells, and matting of the trabeculum. 

Most of the anatomic specimens of eyes 
reported in the literature as early cases of 
“chronic simple” (noncongestive) glaucoma 
showing sclerosis of the trabeculum and in- 
filtration with pigment, Levinsohn,” Ver- 
hoeff,"" and others, showed peripheral ad- 
hesions in the angle. This indicates that they 
were really cases of narrow-angle (iris- 
block) glaucoma which had run a clinically 
noncongestive (simple) course. In them the 
sclerosis and matting of the trabeculum was 
the result of peripheral adhesions; the im- 
pregnation of the trabeculum with pigment 
was the result of pigment having migrated 
from the stroma of the iris while it was ad- 
herent to the trabeculum. In such cases when 
the adhesions have been released the pigment 
is seen on gonioscopic examination in the 
form of a secondary pigment band.”'* The 
reduced permeability of the trabeculum is a 
result of the previous contact between iris and 
angle well. It manifests itself clinically by the 
lessened effectiveness of miotics and of iri- 
dectomy and in a few cases by the good re- 
sults of trabeculotomy. 

I have been able to find only one report 
in the literature of an anatomic specimen of 
indubitable primary open-angle, noniris- 
block or true simple glaucoma in the early 
uncomplicated stage, giving a detailed de- 
scription of the trabeculum, that of Ronne.™ 
The anatomic findings in this case because of 
their great significance are given herewith 
in literal translation : 


Case Report. Male, 58 years old. Myopia —6.0. 
Fundus showed optic excavation to the rim. The 
visual fields were contracted. There had never been 
halos or fogs. In 1906 iridectomy was performed 
on the right eye. In 1911 visual acuity was worse. 
There were no other symptoms. 


Vision was: Right, 2/24; left, 6/9. 


Tension was: Right, 45 mm. Hg; left, 40 mm. 
Hg (Schigtz) without miotics. After pilocarpine 
it was: Right, 31 mm. Hg; left 24 mm. Hg. 

The patient died of uremia following prostatic 
hypertrophy. 

Anatomic examination of the globes showed: 
Left eye—anterior chamber deep rather than shal- 
low, iris stroma normal. Chamber angle wide open. 
The outermost portion of Fontana’s spaces (tra- 
becular interspaces) was thickened into a compact 
plate of sclerotic connective tissue which separated 
the chamber from the deeper portions of the liga- 
mentum pectinatum (trabeculum); the latter had 
retained their spongy structure to a much “higher 
degree and were more cellular than the more super- 
ficial fibrotic layer. The layers of the trabeculae 
and open interspaces continued up to Sciilemm's 
canal which was essentially normal with wide lumen 
and not containing any red cells. The sclerosis of 
the superficial layers had not progressed so far as 
to make filtration impossible. On the contrary, in 
many sections more or less prominent remains of 
normal trabeculum were present. But the difference 
between the superficial and deep portions of the 
trabeculum was so striking and the remaining lymph 
interspaces were so few that this condition, in my 
opinion, was without a doubt pathologic. In addi- 
tion, in this whole portion up to Schlemm’s canal 
there was a marked collection of pigment and pig- 
ment cells. There were no collections of cells which 
would indicate an inflammatory process. Besides 
this sclerotic change there was no change of gross 
or anatomic nature. 

The pigment epithelium of the retina and of the 
ciliary body showed no abnormalities. 

Right eye. The anterior segment was the same 
as in the left eye except for the coloboma and 
corneal scar 1.8 mm. from the angle. 


The findings of pathologic anatomy in 
open-angle or “simple” glaucoma, although 
few in number, are consistent with the result 
of gonioscopy in the present series which 
indicated some obstruction in the trabeculum 
in almost 90 percent of cases. In a little over 
10 percent of early cases the trabeculum 
presented a completely normal permeable ap- 
pearance. But, even in these there must have 
been impediment in the trabeculo-Schlemm’s 
mechanism (which includes the aqueous out- 
flow channels) since the resistance to out- 
flow and the outflow pressure have been 
found increased" and the facility of outflow 
has been found decreased and been localized 
in this region in all cases of this type.” To 
have escaped gonioscopic detection the im- 
pediment must have been either proximal to 
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or within the trabecular system in the form 
of a functional change in the aqueous or a 
reduced unfolding of the trabeculum** or 
situated centripetal to the  trabeculo- 
_schlemm’s canal mechanism. Ascher™ sug- 
gested, on theoretical grounds, an impedi- 
ment in the collector channels centripetal to 
Schlemm’s canal. Friedenwald™ suggested a 
theory of an osmotic drag due to plasma in 
Schlemm’s canal, a derangement of which 
might increase pressure. This was contra- 
dicted by Goldmann": who injected fluo- 
rescein into the circulation and found that it 
appeared in the episcleral veins but not in 
the aqueous Thomassen® has sug- 
gested that the pressure in the aqueous veins 
and the outflow of aqueous is controlled by 
the pressure within the episcleral veins. Evi- 


veins. 


dence has been presented by Goldmann" 
against this theory. 

There are undoubtedly several or many 
causal factors at work in the group of the 
open- (wide-) angle glaucomas. It would be 
premature to attempt to subdivide this group 
according to pathogenic factors. Neverthe- 
less, it is tempting to think of one subdivision 
of open-angle glaucoma as “trabecular glau- 
coma’’*** because of a presumable impedi- 
ment either functional or organic in the 
trabecular mechanism. 


SUMMARY 


1. The development of the classification 
and nomenclature of primary glaucoma in 
the adult is discussed. 

2. The results of a study of over 500 cases 
of primary glaucoma are given; 45 percent 
were of the narrow-angle (iris-block) and 
55 percent of the open- (wide-) angle 
variety. 

3. My method of gonioscopy is described 
and evaluated. 

4. Measurements of the corneal diameter 
and axial depth of the anterior chamber in 
open-angle and narrow-angle glaucoma are 
given. 

5. In open-angle glaucoma the corneal 


diameter and axial depth of the anterior 
chamber measured with the Ulbrich drum 
and the apparatus of Stenstrom on the prin- 
ciple of Linstedt showed the same variations 
as in nonglaucomatous eyes. 

6. In narrow-angle (iris-block) glaucoma 
the corneal diameter was smaller than 
average in 80 percent and unusually small 
in over 30 percent, The axial depth of the 
anterior chamber was less than average in 
80 percent and unusually small in 74 percent. 

7. Shallowness of the axial depth of the 
anterior chamber with a small cornea is a 
frequent but not an essential feature of 
narrow-angle (iris-block) glaucoma. 

8. The pathogenesis of narrow-angle (iris- 
block) glaucoma is considered from the me- 
chanical and neurohormonal points of view. 

The reciprocal relationship between chang- 
ing position of the lens, pupillary block, and 
closure of the angle is noted. An explanation 
is offered for the vicious circle. 

A theory to explain the chain of events in 
narrow-angle glaucoma is presented. 

9. The pathogenesis of open-angle (non- 
iris-block or simple) glaucoma is considered. 

10. Characteristic features of the two main 
types of primary glaucoma are presented and 
contrasted. Deductions are made from the 
comparison, 

11. The different structure of the optic 
nerve and its different resistance to increased 
intraocular pressure in the two types is 
stressed. 

12. Pigment deposits are frequent in the 
anterior segment in open- (wide-) angle 
glaucoma in contrast to their absence in 
narrow-angle glaucoma, provided that in 
the latter no congestive episodes have oc- 
curred nor surgery been performed, 

13. The role of the vascular factor in glau- 
coma is discussed. Congestion is considered 
to be largely the result of and reaction to 
obstruction either functional or organic in 
the end-organ. 

14. It is suggested that the exaggerated 
diurnal rhythm may represent a reaction to 
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peripheral obstruction, organic or functional, 
in the globe. 

15. Clinical evidence is presented suggest- 
ing the presence of a secretory process which 
reacts to obstruction and retention. It is 
under local and central neurohumoral con- 
trol. 

16. The pathologic anatomy of the two 
types is reviewed and contrasted. 

17. The main classification into narrow- 
angle glaucoma (iris-block or congestive 


glaucoma) and open- (wide-) angle glau- 
coma “noncongestive” or 
“chronic simple”) glaucoma, suggested in 
this and other articles, appears to be justified 
on the basis of the given facts and to be a 
useful device in the diagnosis, prognosis, 
treatment, and investigation of the patho- 
genesis of primary glaucoma. It may be ap- 
plied with qualifications, to secondary glau- 
coma. 


490 Post Street (2) 
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STABILITY OF AQUEOUS SOLUTIONS COMMONLY EMPLOYED IN 
THE TREATMENT OF PRIMARY GLAUCOMA* 


Part III, ExXperIMENTAL PROCEDURE AND FINDINGS: SUMMARY AND CONCLUSIONS 


W. Howarp Morrison, M.D. 
Omaha, Nebraska 


EXPERIMENTAL PROCEDURE 
An attempt has been made to determine the 


stability of aqueous solutions of each of the 
following drugs: pilocarpine hydrochloride, 
physostigmine sulfate, neostigmine bromide, 
methacholine chloride, and carbachol chlo- 


ride. 

Di-isopropyl fluorophosphate was not in- 
cluded because of its property of forming 
hydrofluoric acid with water.** Furfuryl 
trimethyl ammonium iodide (furmethide 
iodide) has been withdrawn from the market 
because of local inflammatory reactions, par- 
ticularly that of dacryostenosis, encountered 
in certain glaucoma patients.*® 

The miotic drugs were placed in vehicles 
in which they are commonly prescribed. 

* From the Department of Ophthalmology, Uni- 
versity of Nebraska College of Medicine. Candi- 
dates thesis presented toward membership in the 
American Ophthalmological Society, accepted by 
the Committee on Theses. Parts I and II of this 
paper were published in 37:391 (Mar.) and 557 
(Apr.) 1954. 

t References for the entire paper were published 
with Part I and appear on pages 397-400 of the 
March, 1954, issue. 


Where it was possible a buffer, wetting 
agent, and preservative were included in the 
compound. No attempt was made to adjust 
the osmotic pressure of the solutions. 

Pilocarpine was placed in Hind and 
Goyan’s sodium acid phosphate and di- 
sodium phosphate buffer.** Benzalkonium 
chloride was added as a wetting and steriliz- 
ing agent. Neither the nitrate of pilocarpine 
nor the Gifford buffer could be used because 
of their incompatibility with benzalkonium 
chloride. 

Solutions of 1.0-percent pilocarpine were 
compounded as suggested by Skolaut."’° 
0.30 gm. 
0.12 gm. 


0.14 gm. 
0.07 gm. 


Pilocarpine hydrochloride 

Sodium acid phosphate, anhydrous 

Disodium phosphate, anhydrous 

Sodium chloride 

Benzalkonium chloride sol. 1 :5,000 

qs. 30.00 ce. 

This pilocarpine solution has a pH near 
6.8, which reduces its irritating quality and 
increases its stability at the sacrifice of some 
physiologic activity.*°° 

Physostigmine sulfate (the salicylate is 
incompatible with benzalkonium chloride) 
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was placed in a solution containing boric 
acid, sodium bisulfite, and benzalkonium 
chloride. It has been determined that, if a 
solution of physostigmine has a pH of 6.0 
to 7.0, a relatively high concentration of 
extremely irritating free base is formed. If, 
however, the pH is reduced to 5.0 or lower, 
the irritating sensation is largely eliminated 
and the drug’s stability is increased without 
sacrificing an appreciable amount of physio- 
logic activity. 

The phosphate buffer of Hind and Goyan 
has a pH near 6.8 and therefore should not 
be used. Boric acid is ideal when used to 
retard the rapid neutralization of a solution.” 
This weakly dissociated acid maintains the 
pH near 5.0.°° 

The addition of an antioxidant such as 
sodium bisulfite prevents physostigmine from 
breaking down to form a pink, irritating 
solution. Skolaut’’® suggested the following 
proportions to make a 0.25-percent solution 


of physostigmine : 


Physostigmine sulfate 0.075 gm. 
Boric acid 0.39 gm. 
Sodium bisulfite 0.03 gm. 


Benzalkonium chloride sol. 1:5,000 
qs. 30.00 cc. 

Neostigmine bromide, 5.0 percent, was 
used in 1.0-percent boric-acid solution as 
supplied by the manufacturer.*’ 

Carbachol chloride, because of its poor 
penetrating power, was administered with a 
highly surface-active (wetting) agent. A 1.5- 
1:3,000 benzalkonium 
O’Brien and 


percent solution in 
chloride, as advocated by 
Swan,"* was employed. 

Methacholine chloride likewise penetrates 
poorly and was, therefore, also placed in 
1:3,000 benzalkonium chloride to make a 
20-percent solution. 

The miotic solutions whose stability was 
to be determined were placed inside one- 
ounce emerald-green dropper dispensing 
bottles, which in turn were put in thin card- 
board boxes. In this manner the solutions 
were stored for from three to nine months at 
room temperature. No attempt was made to 


open and agitate the contents of the bottles 
periodically. The pH of the solutions was 
ascertained with a Bechman pH meter at the 
time of compounding and every one to three 
months thereafter. Freshly prepared solu- 
tions were frozen and then permitted to re- 
turn to room temperature, and other like 
fresh solutions were heated to 95°C. for 
one hour. The physiologic activity of the 
stored, frozen, and heated solutions was then 
determined, 
METHODS OF DETERMINING DRUG ACTIVITY 

Two means were employed for testing 
the physiologic activity of miotic solutions : 

1. Their effect on the pupils of normal 
young human eyes. 

2. Their effect on the isolated iris sphinc- 
ter of the albino rabbit. 


MIOTICS ON THE PUPILS OF 


HUMAN EYES. 


EFrrect OF 
NORMAL 
The size of the pupil and its response to 

miotics were recorded photographically, Ten 
female student nurses were selected, varying 
in age from 18 to 22 years and each having 
normal eyes except for refractive errors of 
low degree. Five of the nurses had blue 
irises and five had brown irises. 

A room having constant indirect artificial 
light was used and a camera with a syn- 
chronized shutter photoflood attachment was 
employed. The iris and pupil were sharply 
focused while the photofloods were at low 
illumination, and the subject’s gaze was 
directed at a distant object in line with the 
lens of the camera. A millimeter rule was 
held just below and parallel with the lower 
lid border. The shutter was snapped, causing 
the photofloods to flash to an increased bril- 
liance and taking the picture well within the 
latent period of the pupil response. 

A control photograph was taken of the left 
eye of each of the 10 subjects. One minim of 
the miotic to be evaluated was then dropped 
directly on the cornea of the left eye of each 
of the nurses. Four of the blue-eyed nurses 
received the freshly prepared miotic and four 
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of the brown-eyed received the miotic which 
had been stored. The remaining blue-eyed 
and brown-eyed individuals received one 
minim of the fresh drug as a control for 
the later use of heated and of frozen solu- 
tions. 

The iris and pupil of the left eye of each 
of the subjects were then photographed at 
intervals of one-half hour, one hour, two 
hours, three hours, six hours, and 24 hours. 
After 48 hours, the entire procedure was re- 
peated, with four blue-eyed nurses receiving 
the stored miotic and four brown-eyed the 
fresh solution. The remaining blue-eyed 
nurse and brown-eyed nurse received a solu- 
tion that had been heated or frozen. 

The solutions used were pilocarpine hydro- 
chloride, 1.0 percent, physostigmine sulfate, 
0.25 percent, neostigmine, 5.0 percent, and 
carbachol chloride, 1.5 percent. Methacholine 
chloride, 20 percent, failed to affect the 
normal pupil and its action could not, there- 
fore, be recorded. The solutions were pre- 
pared as previously described. The heated 
solutions had been warmed to 95°C. for one 
hour and then allowed to cool to room tem- 
perature. This supposedly simulated the ef- 
fect on the solutions of 30 days’ time.” 

The size of the pupil was determined by 
caliper measurement translated into milli- 
meters from the coincidentally photographed 
rule. The determinations were accurate to 
0.5 mm. A few measurements were unob- 
tainable, because occasionally a nurse was 
unable to return at the proper interval for 
photography. 


THE EFFECT OF MIOTICS ON THE ISOLATED 
IRIS SPHINCTER. 


Young albino rabbits were killed by inject- 
ing air into the heart. Their eyes were im- 
mediately enucleated and placed in cold-oxy- 
genated modified mammalian Ringer’s solu- 
tion having a pH of 7.4 and refrigerated at 
10°C. for from five to 27 hours. An eye was 
then selected and, while still submerged in 
the cold-oxygenated Ringer’s solution, the 


iris sphincter was removed intact by a tech- 
nique modified from that described by 
Poos.** The eye was grasped and held with 
gauze while a small incision was made with a 
cataract knife into the anterior chamber at 
the limbus. The incision was continued with 
scissors until the entire cornea had been re- 
moved. 

An iridotomy with scissors was performed 
just peripheral to the sphincter border at the 
6- and 12-o’clock positions. A 5-0 white silk 
suture on a straight needle was passed 
through one of the iridotomies and tied. 
Care was taken not to cinch down the first 
tie of the knot. Another suture was passed 
through the opposite iridotomy and tied. 

An incision to remove the sphincter was 
started at one of the iridotomies and was 
easily completed with scissors if the still 
intact lens and the remainder of the iris were 
used as support for the sphincter as it was 
being freed. 

The intact iris sphincter was suspended 
in a perfusion chamber containing constantly 
oxygenated modified mammalian Ringer’s 
solution (fig. 1). The volume was maintained 
at 20 cc. by means of continuous suction and 
the temperature was checked with a small 
centigrade thermometer. 

Test solutions of miotics were injected 
through a No, 20 spinal-fluid needle which 
was long enough to reach the bottom of the 
chamber. A short length of flexible rubber 
tubing was attached to the large end of the 
needle so that movement in introducing the 
solution could not be transmitted to the ap- 
paratus. 

The perfusion chamber containing the 
iris was kept at 20°C. by being placed in 
a constant temperature bath. Measured 
amounts of oxygenated modified mammalian 
Ringer’s solution from a 25-cc. automatic 
buret were cooled to 20°C., being run through 
a coil in the bottom of the constant tempera- 
ture bath before entering the perfusion 
chamber. 

The suture extending from the superior 
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Fig. 1 (Morrison). Perfusion apparatus and transducer. 


margin of the iris sphincter was tied to a 
hook attached three cm. from the center of a 


horizontally suspended aluminum rod. A 


thin aluminum vane painted black was at- 


tached to one end of the horizontal rod. This 
vane was housed in such a manner that it 
interrupted an intense light directed to a 


photo-electric cell through a 15 by 15 mm. 


square brass tube. 

The output of the photo-electric cell was 
ray tubes, 
one in a monitor oscilloscope so that muscle 
activity viewed and the 


amplified and fed to two cathode 


could be directly 


second in an oscillograph, recording on bro- 
mide paper (fig. 2). At the opposite end of 
the horizontal rod was suspended a 0.361 
gm. weight which could be slid along the rod, 
thus varying the load that could be put on 
the suspended iris. The suspended iris was 
allowed 30 minutes to recover from manipu- 
lation and to adjust to the load before being 
subjected to stimulation. 

The miotic solutions were freshly pre- 
pared in varying dilutions from the solu- 
tions to be tested. Computation of the dilu- 
tion was based on the injection of 1.0 cc. of 
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Fig. 2 (Morrison). Block diagram of recording equipment. 


the drug solution to give a final known dilu- 
tion in the 20 cc. of solution immediately 
surrounding the muscle. The solution con- 
taining the drug was introduced with a tuber- 
culin syringe. One cubic centimeter was in- 
jected and a like amount aspirated and rein- 
jected three times in order to mix the solu- 
tion rapidly and to remove all of the more 
concentrated drug solution from the syringe 
tip and spinal needle. 

The drug’s action on the sphincter was 
recorded continuously from one to three 
minutes and, if the contraction of the muscle 
was delayed, a 10-second record was made 
at 5, 7, 10, 12, and, if necessary, at 15 
minutes. 

The muscle was then relaxed by running 
oxygenated 20°C. modified mammalian 
Ringer's solution through the perfusion 
chamber. Usually 125 cc. of solution brought 
about prompt complete relaxation. The con- 
centration of the freshly diluted drug was 


varied until upon injection a slow, con- 


. 
sistent, marked contraction of the muscle 


occurred. Upon obtaining satisfactory muscle 
response, recordings were made of the 
sphincter’s reaction to identical dilutions of 
a fresh drug and to that of a like drug which 
had been stored from four to nine months 
(figs. 3 and 4). Records were also made of 
the muscle’s response to solutions which had 
been frozen (figs. 5 and 6) and to those 
heated to 95°C. for one hour (figs. 7 and 
8). 

The amount of muscle contraction re- 
corded was measured in millimeters, recog- 
nizing that the measurement did not actually 
indicate an equivalent millimeter response 
on the part of the muscle. 

The same muscle was never subjected to 
a different drug than that which was being 
tested unless near the end of the experiment 
information other than that related to the 
stability of the drug was desired. 


A 


Fig. 3 (Morrison). Oscillograms, showing contraction of isolated albino rabbit iris sphincter at one, 
three, five, and seven minutes. (A) Induced by fresh 1:2 million carbachol chloride. (B) Induced by 
nine-months-old 1:2 million carbachol chloride. (Spikes indicate experiment number. ) 
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Fig. 4 (Morrison). Oscillograms, showing contraction of isolated albino rabbit iris sphincter. (A) At 
one, three, five, seven, and 10 minutes, as induced by fresh 1:500 thousand methacholine chloride. (B) At 
one, three, five, seven, 10, 12, and 15 minutes, as induced by 1:500 thousand six-months-old methacholine 


chloride. 


A 


B 


Fig. 5 (Morrison). Oscillograms, showing contraction of isolated albino rabbit iris sphincter. (A) At 
one, three, five, seven, 10, and 12 minutes, as induced by fresh 1:2 million carbachol chloride which had 
not been frozen. (B) At one, three, five, seven, 10, and 12 minutes, as induced by fresh 1:2 million 
carbachol chloride which had been frozen. 


A 


Fig. 6 (Morrison). Oscillograms, showing contraction of isolated albino rabbit iris sphincter. (A) At 
one, three, five, and seven minutes, as induced by fresh 1:2 million methacholine chloride which had not 
been frozen. (B) At one, three, five, seven, and 10 minutes, as induced by fresh 1:2 million methacholine 
chloride which had been frozen. 
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Fig. 7 (Morrison). Oscillograms, showing contraction of isolated albino rabbit iris sphincter. (A) At 
one, three, five, and seven minutes, as induced by fresh unheated 1:2 million carbachol chloride. (B) At 
one, three, five, seven, 10, 12, and 15 minutes as induced by fresh 1:2 million carbachol chloride which had 
been heated to 95°C. for one hour. 


CoM MENT The isolated iris sphincter was viable for 
at least 72 hours. Its sensitivity to drug 
stimulation increased as the time after enu- 
cleation lengthened. It was frequently ob- 
served that a sphincter which had been de- 
nervated for as long as 72 hours was so 


Ringer's solution was modified to match 
human plasma as nearly as possible. The 
formula used is as follows: 


7.00 gm/. 
0.30 


0.22 gm/i. sensitive that a suitable drug dilution was 


ae 0.313 gm/I. difficult to find. This increased sensitivity of 
KH,PO, a denervated structure to a chemical media- 
Dextrose 2.00 gm_//l. tion has been noted by Cannon* and by Shen 


and Cannon,” and is probably accounted for 


A 


ter 
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Fig. 8 (Morrison). Oscillograms, showing contraction of isolated albino rabbit iris sphincter. (A) At 
one, three, and five minutes, as induced by fresh unheated 1:200 thousand methacholine chloride. (B) At 
one, three, five, and seven minutes, as induced by fresh 1:200 thousand methacholine chloride which had 
been heated to 95°C. for one hour. 
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by de Roetth’s observation” that cholines- 
terase activity rapidly decreased after iris 
denervation. The iris muscle cells are there- 
fore poorly protected by cholinesterase and 
any acetylcholinelike drug acts with little 
inhibition. 

Preliminary experimentation revealed that 
the action of the isolated albino iris sphincter 
was extremely erratic if the temperature of 
the solution bathing the iris muscle was 
maintained at 33°C., as suggested by Heath 
and Sachs.* It was determined by trial and 
error that the best temperature for constant, 
reproducible albino rabbit iris sphincter ac- 
tion was 20°C. 

The muscle began to lose its reaction to a 
given dilution of drug after being stimulated 
about 10 times. Occasionally the muscle 
would increase in after uni- 
formly reacting a number of times to identi- 
cal drug dilutions. This was believed due to 
an accumulation of the drug as a result of 


contraction 


insufficient washing between experiments. 

It was observed, as also by Sachs and 
Heath,” that it was unsatisfactory to reduce 
the drug concentration until a minimal reac- 
tion occurred. A minimal iris contraction 
was too inconsistent and difficult to record 
to be of value. An attempt was made to 
evaluate statistically the time of initial muscle 
contraction, height of contraction at various 
intervals, and the rapidity of relaxation. This 


proved to be impracticable, and so only the 


maximal amount of muscle contraction was 
used as a means of determining drug ac- 
tivity. This has been termed by Sachs and 
Heath” the maximally effective concentra- 
tion or “M.E.C.” 

The isolated iris sphincter was bathed 
separately with Ringer’s solution, Hind and 
Goyan phosphate buffer, benzalkonium chlo- 
ride, and the boric acid sodium bisulfite 
combination used with physostigmine. None 
of these solutions produced even a minimal 
stimulation. 

Pilocarpine failed to stimulate either the 
pigmented or the nonpigmented iris sphinc- 


ter of the rabbit. This agrees with Guyton’s™ 
observation that, in the rabbit, pilocarpine 
produces a relatively slight miosis. 

Sachs and Heath** found that physostig- 
mine was capable of stimulating the iso- 
lated iris sphincter of the albino rabbit. 
Riker, Wescoe, Cattell, and Shorr*® believe 
that neostigmine not only inhibits the action 
of cholinesterase but is capable of directly 
stimulating the muscle cell. 

It was therefore anticipated that the ac- 
tivity produced by physostigmine and pos- 
sibly that caused by neostigmine could be 
used in experiments with the isolated iris 
sphincter of the rabbit as a means of de- 
termining the stability of these two solutions. 
Repeated trials with each drug, however, 
failed to produce satisfactory isolated iris 
response. 

The failure with physostigmine may have 
been due to our using the drug initially in 
the experiment and never employing a cho- 
line derivative except as a final means of 
determining that the muscle was viable. An 
occasional initial contraction of the muscle 
when bathed with physostigmine was be- 
lieved due to the inhibition of cholinesterase, 
thus allowing the activation of traces of 
acetylcholine. That this is so, is borne out 
by the failure to obtain even the slightest re- 
sponse to consecutive applications of physo- 
stigmine. 

It was necessary, as a means of controlling 
the study, to record a greater number of 
contractions with the freshly prepared solu- 
tions than with the stored, heated, or frozen 
solutions. 

Certain oscillograms (figs. 4B, 6B, 7B, 
and 8B) revealed slower contractions than 
those produced by freshly prepared miotics 
(figs. 4A, 6A, 7A, and 8A). This finding 
was not, however, of frequent enough occur- 
rence to be used in a statistical analysis. 

Albino rabbits showed a great deal of 
individual variation in iris response. The 
reaction of the isolated sphincter to stimu- 
lation was influenced by the size and age of 
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TABLE 1 
CHANGE IN pH 


Months 
Ob- 
served 


No. of 
Solu- 
tions 


Drug 
Average 
Pilocarpine 
hydrochloride 
Physostigmine 
sulfate 
Neostigmine 
bromide 
Carbachol 
chloride 
Methacholine 
chloride 


3to9 6.36 
3 to ll 3.32 
5.84 
7.13 


4.55 


1 to ll 
1 to 8 
1 to 10 


* =decrease of pH. + =increase of pH. 
the rabbit, presence of grossly visible blood- 
filled vessels, and the length of time the eye 
remained at 10°C. following enucleation. It 
was therefore necessary to determine for 
each iris the dilution of drug required to pro- 
duce a maximal contraction which could be 
rapidly and completely relaxed by washing 
the muscle with modified Ringer’s solution. 
FINDINGS 
CHANGE IN PH (table 1) 

Pilocarpine hydrochloride, 1.0 percent in 
1:5,000 benzalkonium chloride, sodium acid 
phosphate, and disodium phosphate had an 
average pH of 6.36, with a range of 6.19 
to 6.70 pH units. Over a period of three to 
nine months all six solutions became more 
acid, the pH changing by an average of 
0.232 units, with a range of 0.06 to 0.61 pH 
units. 

Physostigmine sulfate, 0.25 percent, in 
1:5,000 benzalkonium chloride, boric acid, 


Initial pH 


Change in pH 


Average Range 


Range 


6.19 to 6.70 —0.232 —0.06 to 0.61 — 
2.92 to 3.68 


5.71 to 5.96 


—0.064 +0.40 to —0.68 


—0.116 —0.05 to —0.21 


6.8 to7.4 —0.238 —0.01 to —0.38 


3.21 ta5.30 —0.18 to —1.41 


—1.02 


and sodium bisulfite had an average pH of 
3.32 with a range of 2.92 to 3.68 pH units. 
Over a period of three to 11 months two 
solutions became more alkaline, one by 0.18 
and the other by 0.40 pH units. The remain- 
ing three solutions became more acid by 0.06, 
0.16, and 0.68 pH units, respectively. 

Neostigmine bromide, 5.0 percent, in boric 
acid had an average pH of 5.84 with a range 
of 5.71 to 5.96 pH units. Over a period of 
one to 11 months, all six solutions became 
more acid, the pH changing by an average 
of 0.116 units, with a range of 0.05 to 0.21 
pH units. 

Carbachol chloride, 1.5 percent, in 1 :3,000 
benzalkonium chloride had an average pH 
of 7.13, with a range of 6.8 to 7.4 pH units. 
Over a period of one to eight months all 
six solutions became more acid, the pH 
changing by an average of 0.238 units, with 
a range of 0.01 to 0.38 pH units. 

Methacholine chloride, 20 percent, in 


TABLE 2 


PUPILLARY RESPONSE: THE PROPORTION OF PUPILS SHOWING A RESPONSE GREATER BY 
ONE MM. OR MORE WITH FRESH THAN WITH OLD SOLUTION* 


Drug 

0.5 
3 of 8 
2o0f 8 
None 


1 of 8 


Pilocarpine hydrochloride 
Physostigmine sulfate 
Neostigmine bromide 
Carbachol chloride 


Hours Elapsed After Instillation 


2.0 3.0 6.0 24.0 


2o0f 8 
lof 8 
None 


1 of 8 


None 
2to8 
None 
None 


None 
8 
None 
20f 8 


3of 8 
lof 8 
None 


1 of 8 


* Eight to 10 months. 
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1 of 8 
lof 8 
None 
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1 :3,000 benzalkonium chloride had an aver- 
age pH of 4.55, with a range of 3.21 to 5.30 
pH units. Over a period of one to 10 months 
all seven solutions became more acid, the 
pH changing by an average of 1.02 units, 
with a range of 0.18 to 1.41 pH units. 


PUPILLARY RESPONSE (table 2) 


Pilocarpine hydrochloride, 1.0 percent. At 
one-half hour three of the eight pupils photo- 
graphed showed a one-mm.* or greater con- 
traction with the freshly prepared pilocarpine 
than they did with a like eight months’ old 
solution. The greatest difference in contrac- 
tion produced by the two solutions was 1.2 
mm. 

At one hour one of the eight pupils 
showed a one-mm. or more contraction with 
the freshly prepared drug than with the 
old. The difference was 1.8 mm. 

At two hours two of the pupils showed a 
one-mm. or greater contraction with the 
fresh drug than with the old. The greatest 
difference produced by the two solutions was 
1.8 mm. 

At three hours three of the pupils showed 
a one-mm., or greater contraction with the 
new than with the old drug. The greatest dif- 
ference was 1.8 mm. 

At six hours none of the pupils showed 
a difference of one mm. 

The pupils of all of the eight volunteers 
had returned to normal in 24 hours. 

There was no difference in the response 
to miotics of the blue and brown irises. 

There was less than a 0.5-mm. difference 
in pupillary diameter when the freshly pre- 
pared pilocarpine was compared to the like 
solution which had been frozen. 

A maximum difference in pupillary size 
of 0.6 mm. occurred when a heated solution 
of pilocarpine was compared to a freshly 
prepared unheated solution. 

Physostigmine sulfate, 0.25 percent. At 

*A difference in pupil size of one mm., as in- 
duced by comparative solutions, was deemed signifi- 
cant for purposes of this study. 


one-half hour, two of the eight pupils showed 
a one-mm. or greater contraction with the 


freshly prepared physostigmine than they 
did with a like 10 months’ old solution. The 
greatest difference in contraction produced 
by the two solutions was one mm, 

At one hour one of the eight pupils photo- 
graphed showed a one-mm. or greater con- 
traction with the fresh drug than with the 
old. The difference was one mm. 

At two hours one of the eight pupils 
showed a greater than one-mm. contraction 
with the old solution. The greatest difference 
in contraction produced by the two solutions 
was one mm. 

At three hours one of the eight pupils 
showed a greater than one-mm, contraction 
and this one-mm, difference was with the 
freshly prepared solution. 

At six hours three of the eight pupils 
showed a greater than one-mm. contraction, 
This occurred in one with the old solution 
and in two with the fresh solution. The great- 
est difference in contraction between the 
solutions was 1.5 mm, 

At 24 hours two of the pupils were still 
contracted by the fresh solution, one by 
two mm, and the other by 2.8 mm. more than 
by a similar old solution. The pupils of the 
eyes which had been subjected to the old 
solution had all returned to normal size in 
24 hours. 

The response to miotics was found not to 
be related to the amount of iris pigmentation. 

There was a difference in sphincter con- 
traction of 0.8 mm. or less when a freshly 
prepared solution was compared to a like 
frozen solution. 

A fresh solution of physostigmine com- 
pared in pupillary response to a heated solu- 
tion produced a one-mm. greater contraction 
at six hours. The pupils showed less than 
one-mm. difference in contraction at all other 
intervals. 

Neostigmine bromide, 5 percent. A fresh 
solution of neostigmine and a like nine 
months’ old solution were used and not one 


il 
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of the eight individuals after one-half hour, 
one hour, two, three, and six hours showed 
a pupillary contraction of one mm. or more. 
There was no difference in the response of 
the blue and brown irises. 

There was not at any interval as much 
as 0.5 mm. difference in pupillary size when 
the response produced by a freshly pre- 
pared solution of neostigmine was compared 
with that of a like solution which had been 
frozen, or one which had been heated to 
95°C. for one hour. 

Carbachol chloride, 1.5 percent. At one- 
half hour only one of the eight pupils showed 
an appreciable difference in contraction when 
a freshly prepared solution of carbachol was 
compared with a like nine months’ old solu- 
tion. The difference was one mm. 

Two of the eight pupils at one hour 
showed a one-mm. or greater difference in 
contraction with the fresh solution when 
compared with the old solution. The greatest 
difference in contraction was 1.6 mm. 

At two hours one pupil showed a differ- 
ence greater than one mm. The amount was 
1.2 mm. and the contraction was greater 
with the fresh solution. 

The three-hour interval photographs re- 
vealed only one pupil of the eight which 
showed a contraction of one mm. or more. 
The new solution produced a contraction of 
1.2 mm. more than the old solution. 

At six hours two pupils showed a one-mm. 
or greater contraction with the freshly pre- 
pared carbachol than with the old. 

At 24 hours two individuals showed a 
pupil that was still somewhat constricted, 
one having had the fresh solution and one 
the old. 

There was no difference in the response 
to the miotic of the blue and brown irises. 

A fresh solution was compared to a solu- 
tion which had been frozen. After six hours 
a one-mm. greater contraction of the pupil 
was found with the fresh solution. 

The fresh solution failed to produce at any 
of the six-hour intervals a greater contrac- 
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tion by one mm. than did a like solution 
which had been heated to 95°C. for one 
hour. 


REACTION OF THE ISOLATED ALBINO RABBIT 
IRIS SPHINCTER 


Freshly prepared solutions of carbachol 
chloride in 30 trials (table 3) produced con- 
tractions with a mean of 14.7 mm. +6.31* 
and the 176- to 191-day (five to six months 
old) solutions in 22 trials produced contrac- 
tions with a mean of 12.6 mm. +7.60.* The 
actual difference between the two means was 
2.1 mm. and the standard error of the dif- 
ference between the two means 2.0. This re- 
sulted in a probability (P) of 0.2937. This 
means that, by sheer chance, differences as 
large as those reported will be observed 29 
percent of the time. 

The freshly prepared solutions of metha- 
choline chloride in 35 trials (table 4) pro- 
duced contractions with a mean of 18 mm. 
+6.84* and the 192- to 223-day (six to nine 
months old) solutions in 21 trials produced 
contractions with a mean of 16.5 mm. 
+8.00.* The actual difference between the 
two means was 2.5 mm. and the standard 
error of the difference between the two 
means 2.09. This resulted in a probability of 
0.4777. This means that, by sheer chance, 
differences as large as those reported will be 
observed 47 percent of the time. 

The action induced by a freshly prepared 
1:2 million dilution of carbachol chloride 
was compared to that of a like solution 
which had been heated to 95°C. for one 
hour. The unheated solution produced con- 
tractions of 25, 28, 30, and 30 mm. and the 
heated solution contractions of 25, 29, 29, 
and 30 mm. 

A 1:1 million freshly prepared dilution 
of methacholine chloride was heated to 
95°C. for one hour and its action compared 
to that induced by a like unheated solution. 
The heated solution produced contractions 


* Standard deviation. 
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TABLE 3 


EFFECT OF CARBACHOL CHLORIDE ON THE ISOLATED 
RABBIT IRIS SPHINCTER 


Millimeters of 
Contraction Age in 
Days of 
Old 


Solution 


Dilution of - - 
New Old 

Solution Solution 

30 Trials 22 Trials 


14 18 
12 
:200 (M) 10 11 
10 3 
4 


:200 (M) 


(T) 


(M) 


Norte: Mean (new solution) 14.7 +6.31 (standard 

deviation). 
Mean (old solution) 12.6+7.60 (standard 

deviation). 

* (M) indicates million. (T) indicates thousand. 

Standard error of the difference between two 
means = 2.0 (102). 

P =0.2937 (85). 


of 14, 18, 21, and 22 mm. and the unheated 
solution contractions of 18, 19, 19, and 23 
mm. 

The response produced by a freshly pre- 
pared 1:2 million dilution of carbachol chlo- 
ride was compared to that of a like solution 
which had been frozen. On one occasion the 
frozen and unfrozen solutions each induced 


TABLE 4 


EFFECT OF METHACHOLINE CHLORIDE ON THE 
ISOLATED RABBIT IRIS SPHINCTER 


Millimeters of 
Contraction 
New 
Solution 


Age in 
Days of 
Old 
Solution 


Old 
Solution 


Dilution of 
Drug* 


1:200 (T) 


Note: Mean (new solution 18.0 +6.84 (standard 

deviation). 
Mean (old solution) 16.5 +8.00 (standard 

deviation). 

* (M) indicates million. (T) indicates thousand. 

Standard error of the difference between two 
means =2.09 (102). 

P =0.4777 (85). 


a 14 mm. contraction, and on another the 
unfrozen a 29 mm. and the frozen a 30-mm. 
response. 

Fresh solutions of methacholine chloride 
in dilutions from 1:200 thousand to 1:2 
million were compared in action to that of 
like solutions which had been frozen. The 
unfrozen solutions produced contractions of 
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35 Trials 21 Trials 
1 176 1:200 (T) 15 10 192 
12 21 
1 177 21 
| 22 24 196 
24 13 
11 24 
13 26 
8 179 | 
13 1 
7 
il 1:1 (M) 21 18 202 
9 22 17 
a 1 20 180 7 16 
20 9 16 
21 1:200 (T) 26 22 203 
lz 21 15 183 24 26 
17 15 25 27 
16 16 1:200 (T) 6 20 207 
16 7 16 6 
16 18 
14 17 
1:200 (T) 20 20 185 1:200 (T) 4 14 208 
20 20 14 21 
28 22 24 
1:2 (M) 22 5 186 - 
18 
22 1:2 (M) ; 1 210 
1:2 (M) 10 6 187 1 1 
0 0 12 23 
17 22 
1:2 (M) 21 22 191 1:20 (M) 28 22 223 
20 5 18 4 
21 21 
20 19 
21 
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19, 21, and 23 mm. as compared to 22, 23, 
and 23 mm. for the frozen solutions. 

Physostigmine sulfate freshly prepared 
in dilutions from 1:8 thousand to 1 :1 billion 
failed to evoke a recordable contraction of 
the iris sphincter in 25 trials. 

Freshly prepared neostigmine bromide in 
dilutions from 1:2 thousand to 1 :200 million 
failed to cause iris sphincter contraction in 
28 trials. 

Pilocarpine hydrochloride in dilutions of 
1:2 thousand to 1:200 thousand failed to 
cause an appreciable iris sphincter response. 


SUMMARY 


The literature concerning drug solutions 
was reviewed with particular reference to 
the stability of miotics. Information was 
found to be meager as to how long solutions 
of miotics, as commonly prescribed, retain 
their initial pH, tolerate marked temperature 
change, and maintain adequate physiologic 
activity. 

The pH of each solution was determined 
initially and every month up to 11 months 
thereafter. The pH change was minimal in 
spite of the fact that pilocarpine was the 
only one of the five solutions placed in phos- 
phate buffer. Methacholine chloride showed 
the greatest change by becoming acid by 1.0 
pH unit in 10 months. Physostigmine sulfate 
showed little fluctuation in hydrogen-ion con- 
centration and remained color free for 11 
months. The average pH of physostigmine, 
3.32, caused the drug to be only mildly ir- 
ritating. 

Biologic assay was selected as a means of 
determining the physiologic activity of the 
solutions. This was accomplished by photo- 
graphing the pupils of human subjects in 
whose eyes miotic drugs were instilled and 
by observing the action of miotic solutions 
on the isolated albino rabbit iris sphincter. 

Less than half of the pupils photographed 
showed a greater response by one millimeter 
or more to freshly prepared 1.0-percent pilo- 
carpine hydrochloride, 0.25-percent physo- 


stigmine sulfate, 5.0-percent neostigmine 
bromide, and 1.5-percent carbachol chloride 
solutions than they did to like solutions 
which had been stored for from eight to 10 
months. Similar solutions which had been 
heated for one hour at 95°C. and those 
which had been frozen retained their ability 
to stimulate the iris as well as the fresh 
solutions. Methacholine chloride 20 percent 
in 1:3,000 benzalkonium chloride failed to 
constrict the pupils of normal human sub- 
jects. 

Means are described of removing the rab- 
bit’s iris sphincter and directly recording 
its activity when bathed with various dilu- 
tions of miotics. 

The irises of rabbits showed wide indi- 
vidual response to various drug dilutions. 
It was therefore necessary to find for each 
sphincter a dilution of miotic sufficient to 
produce a satisfactory maximal contraction. 

It was observed that the albino rabbit's 
isolated iris sphincter responded best when 
suspended in a solution at 20°C. 

Pilocarpine hydrochloride in dilutions of 
1:2 thousand to 1:200 thousand, physostig- 
mine sulfate in dilutions of 1:8 thousand to 
1:1 billion, and neostigmine bromide in dilu- 
tions of 1:2 thousand to 1 :200 million failed 
to cause recordable iris sphincter response. 

Carbachol chloride freshly prepared in 
dilutions of 1 :200 thousand to 1 :200 million, 
in 30 trials compared with like five-to-six- 
months-old solutions in 22 trials, produced 
sphincter contractions with a mean of 14.7 
mm. and 12.6 mm. respectively. Analysis 
of the figures involved in the experiment re- 
sulted in a probability of 0.2937 in 1.00 that 
such a difference will occur by chance. If a 
probability of 0.01 or less is used as in- 
dicating a significant difference in the con- 
tractions produced by the old and new solu 
tions then the obtained P of 0.2937 reveals 
no significant difference in the physiologic 
activity induced by the new or five-to-six- 
months-old solutions of carbachol chloride. 

Methacholine chloride fresh'y prepared in 


il 
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dilutions of 1:200 thousand to 1:20 million, 
in 35 trials compared with like six to nine 
months’ old solutions in 21 trials, produced 
sphincter contractions with a mean of 18 
mm. and 16.5 mm., respectively. Analysis of 
the figures obtained in this experiment re- 
sulted in a probability of 0.4777. Such a 
probability indicates that there is no signifi- 
cant difference in the physiologic activity in- 
duced by the new or six to nine months’ old 
solutions of methacholine chloride. 


CONCLUSION 


1. Aqueous solutions of miotics remain 
stable for as’ long as six months. 

2. Pilocarpine hydrochloride, 1.0 percent 
in 1:5,000 benzalkonium chloride, sodium 
acid phosphate, and disodium phosphate 
showed no appreciable change in its pH of 
6.36 and retained for eight months an ability 
to produce iris sphincter activity as deter- 
mined by its effect on the normal pupil of 
human subjects. Pilocarpine solution was not 
affected in one hour by a temperature of 
95°C. or by freezing. 

3. Physostigmine sulfate, 0.25 percent in 
1:5,000 benzalkonium chloride, boric acid, 
and sodium bisulfite retained a pH of 3.32 
for at least 11 months and actively stimulated 
the pupils of normal human subjects after 
being stored 10’months. Physostigmine was 


not. affected by freezing or by heating to 
95°C. for one hour. 

4. Neostigmine bromide, 5.0 percent in 
1.0-percent boric acid, retained a pH of 
5.84 for at least 11 months and actively 
stimulated the pupils of normal human sub- 
jects after being stored for nine months. 
Neostigmine was not affected in one hour 
by a temperature of 95°C. or by freezing. 

5. Carbachol chloride, 1.5 percent in 
1:3,000 benzalkonium chloride, retained a 
pH of 7.13 for at least eight months, The 
physiologic influence of carbachol, as de- 
termined by its effect on the pupils of nor- 
mal human subjects and on the albino rab- 
bit’s isolated iris sphincter, was not appre- 
ciably diminished in six months nor ma- 
terially changed by freezing or by a one hour 
temperature of 95°C. 

6. Methacholine chloride, 20 percent in 
1:3,000 benzalkonium chloride, had an ini- 
tial pH of 4.55 and became more acid in 10 
months by 1.0 pH unit. Solutions of 
methacholine which had been stored for as 
long as seven months and those which were 
heated to 95°C. for one hour or had been 
frozen were still as able as the fresh solu- 
tions to stimulate effectively the isolated iris 
sphincter of the albino rabbit. 

1500 Medical Arts Building (2). 


Complete references for this paper will be found 
on pages 397-400 of the March, 1954, issue. 


OPHTHALMIC MINIATURE 


A gentleman had a combat with a leopard which he had wounded. His 
right arm was most severely injured; he lost much blood, and great 
swelling followed. He had been for long before the subject of psoriasis. 
Within a fortnight of his injuries, whilst in bed and very ill, every 


trace of the psoriasis left him. 


Jonathan Hutchinson, 


Archives of Surgery, 1:384, 1890. 


ORBITOCRANIAL PENETRATING INJURIES 


Epwarp S. Pratt, M.D. 
Auburn, New York 


This report concerns a case of penetrating 
puncture wound through the right superior 
orbital plate into the brain with recovery 
and demonstrable weakness of the contra- 
lateral side. The patient was seen over a 
period of five and one-half years. A search 
of the available literature revealed the rarity 
of such an injury which made it seem worth- 
while to review the previous reports and 
present the case. 


REVIEW OF LITERATURE 


Friemann' (1941) reported a case of 
perforation of the right globe and orbit by 
a splinter, probably iron, localized in the 
right temporal lobe by X ray. The eye was 
eviscerated “because of the danger of sym- 
pathetic ophthalmia.” The patient was ob- 
served three and a half years after injury and 
was reported to have “no neurologic or psy- 


chologic symptoms except for a moderate 


forgetfulness and occasional conditions 
which might be construed as epileptiform 
mental absences.” 

Diachkov’s* report on orbitocranial injury 
illustrates dramatically the contrast between 
present possibilities and those of the pre- 
antibiotic days. Diachkov presents eight 
cases and states that cranial involvement be- 
came apparent in two to four days after the 
injury as the result of abscess or diffuse 
meningitis. His first four patients died under 
conservative treatment. He ascribed recovery 
in the second four to exenteration of the 
orbit with conservation of periosteum, de- 
bridement and isolation of sinuses from the 
cranial cavity. He also had a fifth case seen 
two and one-half months after injury but 
no details were given. He felt that the only 
effective method of treatment was extenera- 
tion of the orbit. 

In 1944, Slaughter and Alvis’ reported 
a case of pneumo-encephalocele secondary 


~ 


to a puncture wound of the lid. A three-year- 
old child fell while carrying a pencil and 
received a wound of the right upper lid. He 
received local therapy and an unknown 
quantity of a sulfonamide for several days. 
On the 10th day he became drowsy and three 
days later was admitted to the hospital with 
a diagnosis of orbital cellulitis. 

The eye was rotated down and out with 
slight proptosis. Localization occurred in 
the lid and Staphylococcus aureus was cul- 
tured. Six days after admission, a second 
abscess formed under the orbital rim and 
pus was found under pressure, as well as 
gas. Clostridium welchii was not found. 
After six more days the disc of the right 
eye showed indistinct margins with edema, 
dilatation and tortuosity of the vessels. The 
margin of the disc of the left eye was 
blurred but the changes were not so marked. 
There were no hemorrhages or exudates in 
either eye. 

A cavity containing gas was demonstrated 
by X-ray films. This was checked twice a 
week and the gas had disappeared after one 
month in the hospital. The symptoms of brain 
abscess were minimal. The origin of the 
gas was not determined but was assumed 
to be caused by gas-forming organism im- 
planted by the pencil. Recovery was com- 
plete. 

In 1943, Lieux and St. Martin‘ reported 
a case of injury of the trigeminal nerve by 
a shell splinter which penetrated the orbit to 
the region of the gasserian ganglion and 
severed the ophthalmic nerve and the upper 
branch of the maxillary nerve. There was 
complete paralysis in the field of these two 
nerves but neuroparalytic keratitis was not 
seen and there was no change in the ocular 
tension or in the retinal arterial pressure. 

An article by Kogan’ stresses the value of 
co-operation between the ophthalmologist, 
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rhinologist, and neuro-surgeon, with which 
it is easy to agree. One wishes, however, that 
more information had been included in the 
abstract. 

Rees* (1947) reported an injury to a 
three-year-old boy. A twig penetrated the 
left upper lid, orbit, and cranial cavity to 
the depth of the interpeduncular space. The 
globe was fixed, blind, and anesthetized due 
to injury to the ophthalmic branch of the 
fifth and to the second, third, fourth, and 
sixth cranial nerves. The twig was removed 
with forceps along the path of entry but the 
globe was destroyed in this procedure. 

In 1949, McClure and Gardner’ reported 
four cases of orbitocranial stab wounds with 
an excellent discussion of the anatomy and 
mechanism of such injuries. They also em- 
phasized the ease of penetration of the orbital 
roof, a fact upon which the transorbital 
prefrontal leukotomy procedure of Free- 
man” is based. They contrast the mechanism 
of injury by high-speed projectiles, which 
tend to lacerate or rupture the globe, with 
injury by slower-moving objects, which 
may allow closure of the lid by a protective 
blinking reflex and also allow just enough 
more time so that the eye may be pushed 
aside into the orbital fat. 

Their first case was that of a four-year-old 
boy who had fallen on a pitchfork tine which 
penetrated the inner part of the left upper 
lid. Drainage of cerebrospinal fluid through 
the wound was noted, vomiting occurred 
three times, and he complained of pain in 
the back of his neck. The lids of the left 
eye were swollen shut but the cranial-nerve 
functions were intact and reflexes were 
normal, X-ray interpretation was : “Localized 
changes involving superior orbital wall on 
the left—old trauma?” Penicillin was given, 
30,000 units every three hours for five days, 
and one dose of tetanus and gas gangrene 
antitoxin was given. Leaking of cerebro- 
spinal fluid stopped two days after admis- 
sion and there were no sequelae. 

McClure and Gardner’s second case was 


that of a patient seen nine days after fall- 
ing on stubble when he had immediately felt 
a flash of severe pain about the left eye and 
forehead. On arising he was unable to open 
the left eye and was told he had a scratch 
on the lower lid. There was complete paraly- 
sis of the left third, fourth, and sixth cranial 
nerves, and the ophthalmic division of the 
fifth. Vision was good, the fundus was 
normal, and X-ray films of the skull and 
orbit were normal. There was subsequent 
improvement but possible permanent partial 
external ophthalmoplegia, an unusual result 
from a minor wound. 

Their third case was one of penetrating 
injury of the right upper lid, orbit, and into 
the brain by a large wooden splinter thrown 
from a rotary saw. The splinter was three 
feet long and was removed by fellow work- 
men at the shop. It was bloody for three 
inches, the probable depth of the penetra- 
tion. The findings indicated a penetrating 
wound of the brain with internal and ex- 
ternal ophthalmoplegia. There was no light 
perception and there was a complete flaccid 
left hemiplegia. Three months later the pa- 
tient could move the eye in all directions but 
had no vision in it. He was able to walk 
but there had been only slight return of 
arm motion. 

Case 4 of the series reported by McClure 
and Gardner was that of a patient who had 
been severely beaten and had received a 
stab wound of the neck on the left side. A 
diagnosis of stab wound of the neck and 
cerebral contusion with acute alcoholism 
was made. The right pupil was fixed and did 
not react to light. 

The patient became rational by the third 
day but had developed marked swelling of 
the contents of the orbits. About the 12th 
day he lost all light perception in both eyes 
and had severe nasal hemorrhages. On the 
14th day neurosurgical consultation revealed 
a small wound of the left lower lid which, 
with the clinical course, led to the additional 
diagnosis of a stab wound through the left 
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orbit into, the base of the skull with laceration 
of the right internal carotid artery. 

This diagnosis was confirmed by an arteri- 
ogram which disclosed a right carotid cav- 
ernous fistula. It was also proved at post 
mortem. 

The authors emphasize the recommenda- 
tion of Sweet and Bennett" that the carotid 
artery should be ligated above the cavernous 
sinus before ligating it in the neck, a pro- 
cedure which was not possible with this 
patient because of his condition at the time 
of operation, 

Mann* reports a case in which, during a 
fist fight, 2 pipe stem was driven through 
the orbit into the frontal lobe. Death fol- 
lowed in 48 hours from pneumococcic men- 
ingitis. 

Schneider and Henderson’ report a case 
of stab wound at the outer corner of the 
left brow, presumably by an ice pick. Later 
it was demonstrated that the weapon had pen- 
etrated at least 12 cm. from the place of entry. 
A confusing neurologic picture developed 
and the various signs were finally clarified 
at autopsy. 

The immediate findings on examination in 
the emergency room were so slight that the 
patient was almost discharged without ad- 
mission. During the first 24 hours, he gradu- 
ally developed proptosis of the left eye with 
chemosis and a dilated fixed pupil. 

Other signs of extensive damage developed 
gradually until death occurred on the eighth 
day. These signs included ipsilateral supra- 
nuclear facial palsy, hemihypalgesia and 
thermalgesia and contralateral involvement 
of the right 12th nerve, causing the tongue to 
deviate to the right. 

The authors point out the value of neuro- 
logic evaluation of signs in contrast to the 
usual attempt to explain bizarre findings 
on the basis of diffuse subarachnoid bleed- 
ing. 

Webster, Schneider, and Lofstrom’™ re- 
ported 40 cases of orbitocranial wounds, 20 
of which involved one or both globes. When 


the defect of the orbital roof was extensive, 
they used fascial grafts for protection of the 
dural defect with later removal of the fascia, 
split-thickness graft, and reconstructive 
surgery. For the cases with small fragments 
through the orbital roof they advise an 
osteoplastic flap for adequate exposure and 
debridement. If brain abscess developed, 
they used the open treatment. When the 
globe was not disrupted they found vascular 
lesions of the eye in most cases with hemor- 
rhages, retinal tears, and detachments. 

King" reported two cases of encephalocele 
of the orbit, one following a right frontal 
craniotomy for orbital tumor, the other fol- 
lowing compound fracture in the frontal 
region with comminution of the floor of the 
anterior fossa and protrusion of brain sub- 
stance into the ethmoid sinuses and orbit. 

While neither of these cases involved 
penetration through the orbit into the brain 
by a foreign body, the principles of repair 
and the prevention of subsequent encephalo- 
cele by the methods described would be most 
important in the event of extensive damage 
to the orbital roof by such an injury. King 
recommends fascia as a substitute for dura, 
and perforated tantalum for replacement of 
the floor of the anterior fossa. He credits 
the principles of this type of repair to a 
report by Dandy*’ published in 1929. 

Two reports’* * which were referred to 
by McClure and Gardner’ have not been 
available to me for study and they are in- 
cluded in the references only to complete the 
list of cases which have been reported. 

Ecker,” in a study of the bacterial con- 
tamination of penetrating wounds of the 
brain, demonstrated organisms which are 
commonly found in the soil and on the skin. 
His studies showed that “routine use of 
penicillin and sulfadiazine systemically main- 
tained these bacteria in a state of contamina- 
tion rather than that of infection for at least 
several days.” 

He recommended thorough debridement 
and water-tight closure in all possible cases 
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and stated that with such management “the 
most dangerous organisms proved to be the 
gram-negative bacilli which, however, were 
controlled when large doses of urea were 
administered as an adjunct to sulfonamide 
therapy.” 


CASE REPORT 
History. On May 3, 1947, D. W.., a three- 


year-old girl, received a penetrating injury 
of the right upper lid from the tine of a 
pitchfork when she stood up between the 
barn floor and the tail-gate of a box wagon 
just as her father swung a load of manure 
onto the wagon. She was last seen on No- 
vember 10, 1952, giving five and one-half 
years for observation of the case. 

Immediately after the accident, she was 
conscious but she “went to sleep” on the 
way to the office of the family physician, 
Dr. Albert Smith, who referred her to Au- 
burn Memorial Hospital for observation. 
She vomited three times before admission 
and did not regain consciousness until three 
days later. There was no contributing history 
of preceding injury or illness. 

On admission the child was pallid and 
comatose. There was a single puncture 
wound at the junction of the middle and 
outer third of the right upper lid with a 
hematoma of the upper lid closing the eye. 
There was a small amount of slightly blood- 
tinged fluid which drained slowly through the 
puncture wound for the first 48 hours. There 
was no evidence of direct injury to the 
globe and no visible penetration through 
the upper lid into the upper formx, Both 
pupils were fixed and moderately dilated to 
six mm. 

Normal reflexes were completely absent. 
Kernig’s and Brudzinski’s signs were nega- 
tive but there was a positive Babinski on 
each side. There was generalized restlessness 
with frequent irritable crying. She vomited 
frequently for 11 hours after the injury. 

A diagnosis of puncture wound, penetrat- 
ing through the right supraorbital plate with 


presumably extensive brain damage, was 
made. 

Supportive measures were instituted and 
antibiotic therapy was begun with 100,000 
units of aqueous penicillin on admission 
followed by 50,000 units every three hours. 
Tetanus antitoxin, 1,500 units, was given 
after a negative skin test. Spinal puncture 
obtained bloody fluid at a pressure of 180 
mm. of water. The day after admission Ker- 
nig’s and Brudzinski’'s signs became positive. 

On May 5th, the spinal tap was repeated 
and was found to be less bloody, with a red 
cell count of 63,750/cmm. and a normal ratio 
of white cells. On this day the tetanus anti- 
toxin was repeated plus 2,000 units of gas- 
gangrene antitoxin. 

At this time the skin test was positive and 
two injections of adrenalin 1:1,000, 0.5 ce. 
each, were given 45 minutes apart to con- 
trol the skin reaction and the reaction at the 
site of injection. The left pupil responded 
well to light for the first time since the in- 
jury. In addition to the penicillin injections, 
sulfadiazine, 1.25 gm., was given intrave- 
nously followed by 0.5 gm. every four hours 
with 10 gr. of sodium bicarbonate. 

On May 6th, she began to respond when 
her name was spoken and to take notice of 
her surroundings. She responded to pin 
pricks on the right side but not on the left. 
The dressing of the right eye was dry on 
the third day after injury. 

On May 9th, both pupils reacted to light 
though that of the right eye was somewhat 
sluggish. There was no apparent ocular 
paresis. After this date, improvement was 
rapid and physiotherapy was begun for 
muscle re-education of the left arm and leg 
on May 12th, continuing until her discharge 
on May 21, 1947. Antibiotic medication was 
discontinued on May 12th and 13th. 

Total dosage of penicillin in aqueous so- 
lution was 3,400,000 units. She received a 
total of 21.25 gm. of sulfadiazine. 

The temperature ranged up to 102.6°F. 
on the third day with gradual reduction to 


762 EDWARD S. PLATT 


normal for the last two days. The pulse rate 
varied between 100 and 120 for the first six 
days after which it remained around 90. 
On May 20th, she began to walk with diffi- 
culty but without grossly visible residual 
signs. 

Continued physiotherapy for muscle re- 
education of the left arm and leg was advised 
but was not followed up by the family. 

In January, 1949, her physician, Dr. Smith, 
reported slight atrophy in the palm of the 
left hand and a tendency to dragging of the 
left leg with fatigue. Follow-up efforts were 
not successful until September, 1952, when 
she was brought to the office for preliminary 
ophthalmic examination as part of an evalua- 
tion of the residual effects of the injury. 

At that time the left pupil was found to 
be one-mm. larger than the right pupil, both 
pupils reacting directly and consensually. 
There was a nearly invisible scar of the 
puncture wound in the right upper lid. The 
left pupil was somewhat sluggish in consen- 
sual reaction. 

There was an exophoria of 10 prism diop- 
ters for near only, with a convergent near- 
point of 12 cm. and full rotation in all direc- 
tions. Refraction revealed equal and normal 
vision with a low degree of hyperopia and 
astigmatism in each eye. No ocular paresis 
was noted. 

Her mother said that she played actively 
with other children but that she seemed to 
stumble when running. She is reportedly 
slow in school work, especially reading and 
mathematics. 

Muscle-function examination by Miss 
Ardis McCarty of the Physiotherapy De- 
partment of Auburn Memorial Hospital re- 
vealed reduction of muscle function to 50 or 
75 percent of normal in all muscles of the 
left arm and leg. The previous recommenda- 
tion for persistent muscle re-education was 
repeated and it is hoped that better co- 
operation will be obtained in attempting to 
prevent later lack of balance between the two 
sides. 


COMMENT 

A penetrating wound through the orbit 
and into the cranial cavity must be recog- 
nized as an immediate threat to life. Ade- 
quate doses of prophylactic serums and anti- 
biotics should be started as soon as possible. 
Pediatric or medical care should be constant 
and complete with the addition of such other 
professional help as may be needed. This 
would include neurologic examination as 
recommended by Schneider and Henderson,’* 
and McClure and Gardner,’ and later physio- 
therapeutic measures when paralyses de- 
velop. It is noteworthy that signs of bilateral 
cerebral involvement may be observed be- 
cause of an oblique angle of penetration. 

The case herein reported is similar to the 
first case reported by McClure and Gardner,’ 
although it presented evidence of deeper 
penetration as proven by the sequelae. Be- 
cause of the critical condition of the child 
herein reported, no attempt was made to 
visualize the assumed injury by X-ray films 
of the orbit. The experience of McClure 
and Gardner’ demonstrates the probability 
that no help would have been obtained from 
such a procedure in the presence of a known 
injury and definite neurologic signs. 

Without direct observation of the degree 
of penetration of the pitchfork tine, it must 
be concluded that the point of the upward- 
curving tine reached the region of the right 
motor cortex or the motor pathway, giving 
residual weakness of the left arm and leg. 
It was assumed that a certain amount of 
meningitis must have resulted from the 
grossly contaminated tine and that this was 
adequately controlled by the combination of 
penicillin and sulfadiazine. The length of 
observation in this case appears to rule out 
the possibility of late abscess formation as 
suggested by Ecker™ in his study of the 
bacteriologic factors. 

In addition to the original admission as 
an ophthalmologic case, the care of this 
child required the combined efforts of pedi- 
atric, surgical, and physiotherapeutic services 
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of the hospital together with constant nursing _ better controlled by adequate physiotherapy 
care until the general condition began to and corrective exercises. 
improve. 

No adequate explanation of the late vari- SUMMARY 
ation in the left (contralateral) pupil can be 
offered. It is possible that this was a partial 
suppression of the sympathetic response of 
the right pupil to the stimulation attendant 
upon an unfamiliar procedure rather than a 
primary dilatation of the left pupil. 

The good result in the case presented can 
be attributed to early recognition of the se- 
verity of the injury by the child’s family 
physician, Dr. Albert Smith, and adequate 
pediatric care by Dr. Marshall Louis after 
admission to the hospital service, together 
with surgical consultation by Dr. G. P. Ross. 

The ultimate outcome as affecting the 
mentality of the patient remains to be evalu- 
ated at a later date if co-operation can be ob- 
tained. The same is true of the muscular 
balance and co-ordination which could be National Bank Building. 


A case of penetrating injury through the 
right orbit into the cranial cavity with re- 
covery and without injury to the globe is 
presented. There is definite residual evidence 
of damage to the motor region consisting of 
contralateral weakness of the extremities. 
The most likely area for this damage is the 
motor cortex of the right cerebral hemisphere 
above the level which would have produced 
facial paresis. It is remarkable that such deep 
penetration could be obtained without dam- 
age to the nerves transmitted through the 
supraorbital fissure and it seems probable 
that the pathway was through the orbital roof 
above the level of the cavernous sinus. A 
review of the recent literature is included. 
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ROLE OF NICOTINIC ACID IN HEALING OF CORNEAL ULCERS* 


Latit P. AGarwat, M.S., Krisuna Datrt, M.B. 
Agra, India 


Although corneal ulcers and their healing 
have received widespread attention since 
time immemorial and many and varied thera- 
peutic agents have been used in an attempt 
to accelerate healing and lessen the density 
of the scar formed, not much work has been 
done so far on the role of nicotinic acid in 
healing these ulcers. 

Nicotinic acid is an essential respiratory 
enzyme and, in its amide form, is an im- 
portant link in various metabolic processes 
of the cell. The presence of nicotinic acid is 
therefore likely to increase cellular metabo- 
lism and hence regeneration. The other effect 
of nicotinic acid is vasodilatation which, 
again, can assist corneal wound healing by 
increasing metabolism by diffusion. 


EARLIER INVESTIGATIONS 


Casa* recommended the use of nicotinic 


acid and its compounds in the angiospasms 


of retinal arterial hypertension. Winso 
Rozzi'® reported good results in toxic retro- 
bulbar neuritis with nicotinic acid in com- 
bination with vitamin B,. 

Villa and Terchetti* said that the drug does 
not act by mere vasodilatation but also by 
increase in oxidation processes. The vasodi- 
lator effects have been reported by Loman® 
and Simonelle*; the latter also pointed out 
the vasodilator effects in ocular tissues. Si- 
monelle® reports good results in various in- 
flammatory conditions of the cornea and 
sclera. 

Di Prima’ from his animal experiments 
concludes that systemic administration of 
nicotinic acid accelerates the rate of healing 
and lessens the density of the scar following 
corneal ulcers. He ascribes the results to 
vasodilatation and increase in metabolic ac- 
tivity. 


* From the Department of Ophthalmology, Medi- 
cal College of Agra. 
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PRESENT INVESTIGATIONS 


In 10 normal individuals, belonging to the 
class from which our hospital patients gen- 
erally come, nicotinic-acid levels were esti- 
mated to serve as standard controls. These 
individuals did not show any clinical or sub- 
clinical evidence of nicotinic-acid deficiency. 
Their levels were comparable to the ones 
quoted by Bicknell’ for normal individuals. 

The present study was then divided into 
two main groups: (1) Experimental and 


(2) Clinical. 


EXPERIMENTAL 


The experimental work was undertaken 
to assess the role of nicotinic acid in the 
healing of corneal wounds. Albino rabbits, 
chosen as the experimental animals, were 
fed on an adequate nicotinic-acid diet. Two 
types of injuries were produced by the 
method adopted by Gundersen and Lieb- 
man®: (1) Superficial; (2) deep. There were 
three rabbits in each group, one of which, 
used as a control, was given no nicotinic acid. 
The other two rabbits were given 50 mg. 
nicotinic acid once daily until the corneal 
wounds healed. 


CLINICAL 


Out of the 57 cases of corneal ulcers stud- 
ied, 20 cases were used as controls. In con- 
trol cases, only routine treatment of corneal 
ulcers was given, that is, carbolization, peni- 
cillin drops (5,000 u./cc.), atropine oint- 
ment (one percent), and wet fomentations. 
In addition to routine treatment, 50 mg. of 
nicotinic acid daily was administered by the 
intramuscular route in 20 cases. Initial and 
final levels of nicotinic acid were estimated 
in each case. In the remaining 17 cases, 25 
mg. of nicotinic acid were given subconjunc- 
tivally on alternate days in addition to the 
routine treatment. 


NICOTINIC ACID FOR CORNEAL ULCERS 


TABLE 1 


BLOOD NICOTINIC-ACID LEVELS IN NORMAL INDIVIDUALS* 


Minimum 


0.33 mg./100 cc. 


* Estimated by the method of Swaminathan.’ 


OBSERVATIONS 


In the experimental work and in Group 
III of the clinical cases, the healing time of 
corneal wounds in days and the type of scar 
formed were noted. 

In Groups I and II of the clinical cases, the 
initial and final levels of nicotinic acid were 
noted in addition to the healing time and the 
type of scar formed. Tables 2 through 10 
summarize the observations. 

From the perusal of Tables 3, 4, and 5, it 
is evident that healing is accelerated in su- 

TABLE 2 


EXPERIMENTAL 


Superficial Deep 


Healing 
(days) 


Healing 
(days) 


Opacity Opacity 


Untreated with nicotinic acid 
5 Nil 7 
Treated with nicotinic acid 
Nil 4 
Nil 5 


Leukoma 


Macula 
Macula 


TABLE 3 


CLINICAL CONTROLS: CORNEAL ULCERS (SUPER- 
FICIAL) NOT TREATED WITH NICOTINIC ACID 


Final 
Level 
Nicotinic 
Acid (mg. 
100 cc.) 


Initial 

Level 
No. Nicotinic 
Acid (mg. 
100 cc.) 


Healing 


(days) Opacity 


0.46 0.4: 
0.53 0.! 
0.58 0.:! 
0.39 0.. 
0.40 0.. 
0.. 


0.45 
0.. 


Maximum 


0.79 mg./100 ce. 


Average 


0.498 mg. /100 cc. 


perficial corneal ulcer by either systemic or 
subconjunctival administration of nicotinic 
acid. The density of the scar is also less. 
Tables 6, 7, and 8 indicate that healing in 
deep corneal ulcers is also accelerated by the 
administration of nicotinic acid. The accel- 


TABLE 4 


SUPERFICIAL CORNEAL ULCERS TREATED BY 
SYSTEMIC NICOTINIC ACID 


Final 
Level 
Nicotinic 
Acid (mg. 
/100 ec.) 


Initial 
Level 
Nicotinic 
Acid (mg. 
/100 ce.) 


Healing 


(days) Opacity 


0.43 10 
0.56 10 
0.49 5 
0. 14 
0. 4 
0. 4 
0.. 5 
0. 3 
0.. 6 
0.. 12 
0.. 10 
11 


0.45: 
0.. 3 


0. 


TABLE 5 
SUPERFICIAL CORNEAL ULCERS TREATED BY 
SUBCONJUNCTIVAL NICOTINIC ACID 


Healing (days) Opacity 


N 
M 


M 
N 


Max. 0.58 
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1 
1 
2 
; || 
Min. 
— No. 
1 7 N 
2 10 M 1 7 
3 ; 6 N 2 6 | 
4 x M 3 2 : 
5 14 M 4 6 | 
6 16 M 5 6 
Av. | 0.445 9.5 Av. 5.4 
Min. 0.34 7 Min. 2 
0.58 16 Max. 7 
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TABLE 6 


ConTROL: DEEP CORNEAL ULCERS NOT TREATED 
BY NICOTINIC ACII 


Initial 
Level 

No. Nicotinic Nicotinic 
Acid (mg. Acid (mg. 
/100 ce.) /100 cc.) 

0.68 

0.35 

0.42 

0.39 

0.53 

0.62 

0.71 

0.33 

0.33 

0.35 

0.47 

0.47 

0.58 

0.64 


0.485 


Healing 


(days) Opacity 


‘ 


‘ 


SO 


0.33 


TABLE 7 


DEEP CORNEAL ULCERS TREATED BY SYSTEMIC 
NICOTINIC ACID 


Final 
Level 


Initial 

Level 
Nicotinic Nicotinic 
Acid (mg. Acid (mg. 
/100 ce.) /100 cc.) 


Healing 


(days) Opacity 


0.56 


| 


eration is more marked after subconjunctival 
administration. 


DIscuSsSION 


Although there appears to be no deficiency 
of nicotinic acid in patients with corneal ul- 
cer (table 9), since the averages in our study 


TABLE 8 


DEEP CORNEAL ULCERS TREATED BY 
SUBCONJUNCTIVAL NICOTINIC ACID 


Opacity 


Healing (days) 


—— 


| 


TABLE 9 
NICOTINIC-ACID LEVELS IN BLOOD (mg./100 cc.) 


Maximum Minimum Average 
0.499 
0.409 
0.453 
0.48 


All ulcers 
Superficial ulcers 
Deep ulcers 


TABLE 10 
HEALING TIME IN DAYS 


Mini- 
mum 


Maxi- 
mum 


Cases Average 


Superficial ulcers 


Control 9.95 


Systemic treated 7.73 
Subconjunctival treated 5.4 


Deep ulcers 


Control 23.7 
Systemic treated 19.94 
Subconjunctival treated 10 


compare with those of Bicknell and Pres- 
cott,’ our investigation would seem to indi- 
cate that nicotinic-acid therapy assists the 
healing process both indirectly and directly. 

Indirectly, it appears to aid healing either 
by producing vasodilatation or by assisting 
cellular metabolism, or by a combination of 


= = 4 = 
39 
31 
26 
27 
22 
12 10 1 
20 11 
18 12 |_| 
24 
24 Av. 10 
38 Min. 5 
13 L Max. 14 
Av. 0.483 23.7 ringer 
Max. 0.71 0.71 37 
Normal 
2 
0.62 
5 0.42 
6 0.47 ee 16 7 
7 0.52 14 3 
s 0.43 7 2 
Av. 0.471 
—— 39 12 
Min. 0.37 0.39 il % 11 


NICOTINIC ACID FOR CORNEAL ULCERS 


both factors. Under systemic nicotinic-acid 
treatment, healing time in the clinical cases 
herein reported was considerably reduced. 
This finding is supported by the work of Di 
Prima." 

One finding that seemed significant was 
that, in spite of rapid healing, congestion in 
treated cases persisted for a longer time than 
in nontreated cases, thereby pointing to the 
vasodilative effect of nicotinic acid. It would 
seem reasonable to assume, therefore, that 
nicotinic acid indirectly assists healing by: 
(1) Producing vasodilatation which (2) in- 
creases diffusion of metabolites, thereby 
(3) assisting corneal respiration and metab- 
olism which (4) speeds regeneration of 
damaged corneal tissues. 

Directly, nicotinic acid assists in tissue 
repair by virtue of its being a cohydrogenase 
I and II, coenzymes which are necessary to 


tissue respiration. These coenzymes indi- 


rectly assist the oxidation process by helping 
to withdraw hydrogen. The hydrogen so 
removed reacts with atmospheric oxygen to 
release energy. Di Prima’ emphasizes this 
reaction and, in order to assess its role, we 
administered nicotinic acid subconjunctivally 
in concentrations sufficient to produce vaso- 
dilation. This further accelerated the heal- 
ing process (table 10), indicating that nico- 
tinic acid directly affects corneal healing in 
the way described. 

In addition to accelerating healing—or 
because of it—our studies showed that nico- 
tinic-acid therapy reduced scar formation. It 
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has been stated by Duke-Elder® that, in 
deep ulcers, a thin layer of epithelium first 
fills the gap and then the corneal lamellae 
are formed. The explanation for thinner 
scars after nicotinic-acid therapy may be 
that epithelial regeneration has been accel- 
erated to such an extent that the laying down 
of lamellae lags behind. However, this can- 
not, as yet, be stated with certainty. 


CONCLUSIONS 


1. Since nicotinic acid contains coenzymes 
essential to respiration, it directly aids cellu- 
lar metabolism. 

2. It accelerates corneal wound healing 
and reduces the healing time of corneal ul- 
cers. 

3. It also helps, in some unknown way, to 
reduce the density of scar formation after 
corneal ulcers. It may be that this is be- 
cause epithelial regeneration is accelerated to 
a greater extent than the laying down of 
collagenous fibers. 

4. By producing vasodilatation and in- 
creased diffusion, nicotinic acid increases 
corneal metabolism which, in turn, stimu- 
lates corneal healing. 

Department of Ophthalmology, 

The Medical College. 
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LOCATION OF CONGENITAL DACRYOSTENOSIS IN CHILDREN 


RicHaRD WaALDApFEL,* M.D. 
Grand Junction, Colorado 


The embryology and developmental anat- 
omy of the nasolacrimal system seems well 
established. It is generally accepted that the 
system develops in the naso-optic fissure 
from a thickening of the ectoderm which 
separates from the surface and buries itself 
as a solid rod of cells in the depth, forming 
the basis of the nasolacrimal duct; from the 
upper end of this rod the canaliculi are 
formed by outbudding and the sac by di- 
latation (Arey, Broman,’? Ask*). 

Later, the solid rod of buried cells canal- 
izes upward and downward and becomes pa- 
tent. The last point to become patent is the 
lower nasal end—the opening of the naso- 
lacrimal duct in the nasal cavity under the 
inferior turbinate. Patency at this point may 
often not be completed at birth. This results 
in persistence of a separating membrane be- 
tween the inferior meatus and the nasal end 
of the nasolacrimal duct under the inferior 
turbinate in the newborn. 

Regarded as the main cause of congenital 
dacryostenosis in infants, persistence of this 
membrane may cause epiphora, mucopuru- 
lent discharge, chronic dacryocystitis, and so 
forth (Schwarz,* Fiori-Ratti®). Cassady’s*® 
report, showing the anatomic-histologic con- 
ditions and the membrane separating the 
nasal end of the nasolacrimal duct from the 
inferior meatus in beautiful microscopic sec- 
tions of noses of full-term stillborn infants, 
is quoted by Duke-Elder’ who also gives an 
extensive bibliography. 

Clinical findings herein reported do not, 
however, seem to corroborate this anatomic 
assumption. In order to locate the level of 
the dacryostenosis in children, lipiodol was 
injected into the stenosed tear passages, Af- 
ter X-ray films were taken, the usual probing 
and irrigation of the tear passages were car- 
ried out. 


* Deceased. 


This routine preoperative procedure and 
the information obtained thereby are best de- 
scribed by reporting histories of nine cases. 


CASE REPORTS 
Case 1 


G. F., aged nine months, had had a discharge 
from the left eye since birth. At first the drainage 
was watery, then, when three months of age, it 
became yellow and thick and the lids of the left 
eye stuck together in the morning. 

On examination, the conjunctival sac of the left 
eye appeared filled with pus. Pressure on the tear- 
sac region produced thick pus draining from the 
lower canaliculus. Medication of mild antiseptics 
and regular massage over the sac for one month 
did not change the condition. 

Under slight ether anesthesia, after dilating the 
lower punctum sufficiently with the punctum dilator, 
a Bowman probe No. 2 was inserted and gently ad- 
vanced in the direction of the duct until it reached 
the horizontal resistance of the nasal floor. Im- 
mediate gentle irrigation of the duct with saline 
solution yielded free drainage of the saline solution 
into the nose and throat. 

Previous to the probing some lipiodol was injected 
into the lower canaliculus. It appeared very soon in 
the upper punctum. An X-ray film was then taken 
(fig. 1). It shows the lipiodol between the lids in 
the conjunctival sac and uniting in the internal 
canthus, then forming a small round shadow within 
the sac. The shadow ends below very near to the 
united canaliculi with a convex line. There is no 
lipiodol visible anywhere within the nasolacrimal 
duct or in the nose. 

The child was dismissed home, was later seen 
twice, was fine and completely free from all previ- 
ous symptoms of the dacryostenosis. No after care 
was necessary. 


Case 2 


C. K., aged seven months, had the history that the 
left eye was watering and draining pus since birth. 
The right eye was normal. 

The left conjunctival sac was filled with muco- 
purulent matter. Pressure on the left tear-sac area 
was followed by the same type of pus coming from 
the lower punctum. Massage of the left tear sac 
and the use of antiseptic eye drops for two weeks 
did not produce any change, nor did irrigation with 
saline solution. 

Under ether anesthesia, lipiodol was injected into 
the lower canaliculus and soon appeared in the 
upper punctum. A Bowman probe was then intro- 
duced into the left lower punctum and advanced 
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Fig. 1 (Waldapfel). Congenital 
dacryostenosis in left eye (Case 
1). Lipiodol injected into the lower 
canaliculus. Its shadow is seen in 
the palpebral fissure and it ends 
within the tear sac with a convex 
line near the internal canthus. No 
lipiodol is visible in the nasolacrimal 
duct. 


through the lower canaliculus into the sac, then 
down into the duct until the resistance of the hori- 
zontal nasal floor was felt. 

Irrigation of the tear duct with saline could now 
be successfully performed. The injected liquid 
showed free passage to nose and pharynx. 

The child was seen several times within the fol- 
lowing week. Epiphora and draining of pus had 
completely disappeared and the child had no further 
trouble. 

The preoperative X-ray film (fig. 2) shows the 
conjunctival sac filled with lipiodol which outlines 
upper fornix and palpebral fissure from the external 
to the internal canthus then fills the tear sac where 
it ends in the lower portion at the beginning of the 
tear duct in a cone-shaped line. No lipiodol appears 
in the lower sections of the duct. 


Case 3 


R. D. P., aged three months. The mother reported 
that the child had “a cold in his left eye since he 
was four weeks old.” The lids adhered most of the 
time and became red quite often. 

The left conjunctival sac was filled with pus 
and the lids were covered with crusts. Massage of 
the tear-sac region on this side produced more pus 
in the conjunctival sac. 

Again, before probing, lipiodol was injected into 
the lower canaliculus and appeared immediately in 
the upper punctum. After irrigation of left tear 
passages, the child was free from symptoms, and 
no further treatment was necessary. 

The X-ray film taken before probing is shown in 
Figure 3. In spite of the double outlines caused by 


movement of the child, the lipiodol can be distin- 
guished outlining the conjunctival sac, palpebral 
fissure, upper and lower fornix, and ending slightly 
beyond the inner canthus in the tear-sac region. No 
lipiodol appeared within the lower portion of the 
sac or in the nasolacrimal duct. 

Case 4 

J. L. B., aged four months, had a watering left 
eye since birth. Some eyelashes were removed but 
that did not help. The lids of this eye were stuck 
together in the morning when drops and ointment 
were not used. The discharge from the eye was oc- 
casionally thick and yellow. 

Examination revealed the right eye to be normal, 
the conjunctival sac of the left eye was filled with 
pus. Pressure on the left tear-sac area produced pus 
in both puncta. 

Under light ether anesthesia, lipiodol was injected 
into the lower canaliculus and an X-ray film taken. 
Then irrigation and probing of the lacrimal passages 
of the left side were performed through the lower 
canaliculus in routine fashion. The fluid first came 
back through the upper canaliculus then drained 
permanently into nose and pharynx. The child was 
sent home and rechecked after one week and showed 
normal conditions with normal drainage of the 
tears. 

The X-ray film taken before probing (fig. 4) 
revealed the conjunctival sac outlined in upper 
fornix and palpebral fissure by lipiodol which had 
collected in the internal canthus and then filled a 
very small portion of the sac. There is no visible 
trace of lipiodol within the nasolacrimal duct. 


Fig. 2 (Waldapfel). Congenital 
dacryostenosis in left eye (Case 2). 


Lipiodol injected into the lower 
canaliculus outlines the upper fornix 
of the conjunctiva and the palpebral 
fissure, fills the tear sac, and ends 
with a cone-shaped line at the 
beginning of the tear duct. No 
lipiodol is seen in the lower nasal 
portions of the tear duct. 
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Fig. 4 (Waldapfel). Congenital 
dacryostenosis in left eye (Case 4). 
Lipiodol injected into the lower 
canaliculus outlines the upper fornix 
of the conjunctival sac and the lid 
margin, the internal canthus, and is 
seen in small quantities within the 
tear sac. There is no lipiodol present 
within the nasolacrimal duct. 


Fig. 6 (Waldapfel). Congenital 
dacryostenosis in left eye (Case 6). 
Lipiodol injected into the lower 
canaliculus outlines upper fornix 
and lid margin, internal canthus, 
and a small area within the tear sac. 
No lipiodol is present within the 
nasolacrimal duct. 


RICHARD WALDAPFEL 


Fig. 3 (Waldapfel). Congenital 
dacryostenosis in left eye (Case 3). 
Lipiodol injected into the lower 
canaliculus outlines upper and lower 
conjunctival fornix and palpebral 
fissure and ends near the internal 
canthus in the tear sac. No lipiodol 
is seen within the lower portion of 
the sac or in the nasolacrimal duct. 


Fig. 5 (Waldapfel). Congenital 
dacryostenosis in right eye (Case 
5). Lipiodol injected into the lower 
canaliculus appears in a small por- 


tion of the sac near the internal 
canthus, but not in the nasolacrimal 
duct. 
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Fig. 7 (Waldapfel). Congenital 
dacryostenosis in right eye (Case 
7). Lipiodol injected into the lower 
canaliculus outlines the lid margin 
and the internal canthus and fills a 
large portion of the tear sac. There 
is no lipiodol present within the 
nasolacrimal duct. 


Case 5 


J. C. S., aged nine months, showed a right eye 
which, according to the mother’s report, had been 
watering since birth with occasional drainage of 
pus. A conjunctivitis and blepharitis were present 
in the right eye, as well as flakes of pus mixed with 
the tears. Pressure on the tear-sac region produced 
a large quantity of pus. 

The X-ray film taken after lipiodol injection into 
the lower canaliculus (fig. 5) is similar to Figure 
4, the lipiodol appearing in the internal canthus and 
in a small portion of the sac. No lipiodol was pres- 
ent within the tear duct. Probing and irrigation 
were successfully performed and the child was dis- 
missed without any further symptoms. 

CAsE 6 

J. B., aged three months, showed a left eye which 
had been tearing since birth. Sometimes the eye be- 
came red and had pus in it. In the morning, the lids 
were stuck together and had to be cleaned. Another 
child had had the same condition and had to be 
operated on. 

Examination revealed the left eye to be filled 
with tears. The pus in the conjunctival sac increased 
after pressure on the tear-sac region and each time 
drops of pus appeared at the puncta. 

After lipiodol injection into the lower canaliculus, 
the X-ray film (fig. 6) showed the conjunctival sac 


of the left eye (L) to be outlined by the lipiodol 
which had collected in the internal canthus. It can 
also be seen in a very small area of the tear sac. 
No lipiodol was present within the tear duct. 
Probing and irrigation cured the child perma- 
nently and no further treatment was necessary. 


Case 7 


S. L. V., aged three months. The mother stated 
that the child’s right eye had been mattering since 
birth and that recently the discharge had been pus. 
She was afraid the condition would eventually affect 
the eye. 

Slight conjunctivitis and blepharitis were present 
in the right eye, with much pus in the lower fornix. 
Pressure on the right tear-sac region evacuated pus 
from both puncta. 

Lipiodol injection through the right lower canalic- 
ulus and X-ray studies were done, then the right 
tear passages were irrigated and probed. The treat- 
ment proved to be an immediate success which re- 
mained permanent. 

The X-ray film of this case (fig. 7) shows on the 
right side (R) the lipiodol outlining the lid margins 
and uniting in the internal canthus then filling a 
large portion of the sac, producing an oval-shaped 
contour. (A similar lighter shadow more temporally 
and below the internal canthus is caused by some 
lipiodol accumulation externally on the skin and 


Fig. 8 (Waldapfel). Congenital 
dacryostenosis in both eyes (Case 
8). Lipiodol injected in both in- 
ferior canaliculi outlines, on the left 
side, the upper conjunctival fornix 
and palpebral fissure and fills the 
tear sac from the level of the in- 
ternal canthus downward. On the 
right side it fills the tear sac from 
the level of the internal canthus 
downward and, after a slight inden- 
tation, a small area in the upper 
portion of the nasolacrimal duct. 
There is no lipiodol visible in the 
lower sections of the duct on either 
side. 
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extending slightly temporally along the infraorbital 
rim). There is no visible trace of lipiodol within 
the tear duct. 


Case 8 

D. L. B., aged nine months had a history that 
both eyes had been inflamed most of the time since 
birth, the left eye worse. The general practitioner 
who takes care of the child had prescribed various 
drops and ointments for the child’s recurrent con- 
junctivitis, with only temporary success and then 
referred the child to me. 

Examination revealed a slight conjunctivitis in 
both eyes. A mucopurulent secretion was accumu- 
lated in both conjunctival fornices, more in the left. 
Pressure on both tear-sac areas produced pus in the 
puncta on both sides. 

Lipiodol injection was done through the lower 
canaliculi in both eyes. The X-ray film taken im- 
mediately afterward (fig. 8) shows, in the left eye 
(L), the lipiodol outlining the upper fornix of the 
conjunctiva and lid margin, then filling the tear sac 
from the level of the internal canthus downward a 
short distance, producing a slightly cone-shaped 
shadow at the beginning of the tear duct, then 
ending. No trace of lipiodol is visible within the 
tear duct. 

In the right eye (R), the lipiodol in the lower 
portion of the sac shows a slightly cone-shaped 
contour and then, after a slight indentation, its 
shadow continues in a straighter contour for a short 
distance downward, apparently also filling, on this 
side, a short portion of the tear duct. It terminates 
at a slightly lower level than on the left side. No 
trace of lipiodol can be seen in the lower sections of 
the tear duct. 

Probing and irrigation of the tear passages in 
both eyes gave immediate success which was perma- 
nent. The mother reported in a checkup a week 
later that the right eye was still tearing somewhat 
the next day but slight massage of the tear-sac 
region on this side according to instructions elimi- 
nated even this faint residue of the previous condi- 
tion. The child’s eyes have been perfectly normal 
ever since. 


Case 9 


F. J. D., aged seven and one-half months. The 
right eye had been watering since birth; lately, pus 


Fig. 9 (Waldapfel). Congenital 
dacryostenosis in right eye (Case 
9). Lipiodol injected into the lower 
canaliculus is seen in the interna! 
canthus and from its level down- 
ward within the tear sac. No 
lipiodol appears in the nasolacrimal 
duct. 


was draining most of the time. A conjunctivitis and 
blepharitis were present in the right eye. Slight 
pressure on the tear-sac area of this side produced 
pus which appeared in both puncta. 

Figure 9 shows the lipiodol filling the internal 
canthus and a portion of the tear sac. No lipiodol is 
seen within the nasolacrimal duct. 

Probing and irrigation of the right tear passages 
in routine manner eliminated all symptoms of the 
dacryostenosis. No further treatment was necessary. 


COMMENT 


In these nine cases of congenital dacryo- 
stenosis in children, aged three to nine 
months, all the well-known symptoms of this 
condition, epiphora, chronic dacryocystitis, 


conjunctivitis, and blepharitis, were present. 
In Case 8 the condition was bilateral. In Case 
6 the condition was apparently familial as 
reported by Viallefont,* Peters,? and Le- 
bouque.”® In all cases, probing of the tear 
passages and irrigation of the involved side 
relieved the obstruction and permanently re- 
stored normal conditions. 

According to the textbooks and to our 
present views, atresia of the nasolacrimal 
duct at its lower nasal end in the inferior 
meatus—due to a failure in canalization— 
produces a majority of cases of congenital 
dacryostenosis. X-ray examinations after 
lipiodol injection into the tear passages in a 
series of nine cases (10 obstructions) do 
not confirm that the stenosis is at the lower 
nasal end of the nasolacrimal duct. All these 
cases showed the stream of lipiodol blocked 
higher, at the upper end of the tear duct 
or within the sac itself. 

In a search for an explanation for these 


findings and for the discrepancy between 
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them and the reported anatomic findings, the 
following interpretations may be considcred : 

1. Atresia may be present both at the 
lower end of the duct and at its upper end 
in the same case. Two cases reported by 
Becker™ indicate the possibility of such 
double stenosis. 

2. Atresia may be located at the lower 
end of the tear duct but the lipiodol does 
not penetrate farther down because of debris 
filling the nasolacrimal duct above the atre- 
Sia. 

3. The atresia develops solely at the upper 
end of the nasolacrimal dutt and this, too, 
has its developmental foundation. 

The solid epithelial rod, which separates 
from the ectoderm and is the first anlage of 
the tear duct, forms, by outbudding at its up- 
per end, the canaliculi which are solid at first 
and canalize later (fig. 10). 

Below the junction of the outbudding, 
canaliculi develop the tear sac by dilatation 
of the rod. It is in this region that canaliza- 
tion of the solid lacrimal anlage starts, pro- 
ceeding downward and upward. 

This area corresponds approximately to 
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Fig. 10 (Waldapfel). Diagram of 
the development of the upper por- 
tion of the tear passages (modified 
after Ask). 

(A) Solid epithelial rod indicat- 
ing the anlage of the upper end of 
the tear duct (t), the tear sac (s) 
and the canaliculi (c). Canalization 
Starts at s—t. 

(B) After canalization. 


the site of the obstruction shown in our 
series of cases and a congenital stenosis at 
this place would indicate some failure in the 
canalization at its starting point. 

If this theory can be substantiated, it 
would indicate another favorite site for lac- 
rimal obstruction other than the nasal end of 
the duct in the inferior meatus. Apparently, 
obstruction of this site is frequent; in this 
series, it occurred in nine successive cases. 

Further microscopic examinations with 
particular emphasis directed to the upper 
portion of the duct seem necessary; they 
may answer the questions raised by the find- 


ings reported here. 


SUMMARY 


X-ray studies of the lipiodol-injected tear 
passages in nine cases of congenital lacri- 
mal stenosis showed the stenosis, not at the 
lower nasal end of the nasolacrimal duct 
but in its upper portion. This does not sup- 
port the generally accepted views which are 
based on findings furnished by develop- 
mental anatomic research, 
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Further study is needed to explain the 
clinical findings reported here and to find 
an interpretation for the apparent discrep- 
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ancy between them and the anatomic find- 
ings. 
De Merschman Gardens. 


REFERENCES 


10. Lebouque, A.: Arch. d’ophtal., 38 :508, 1921. 


. Arey, L. B.: Developmental Anatomy. Philadelphia, Saunders, 1940. 

. Broman, I.: Developmental Anatomy. Bergman, 1922. 

Ask, V.: Developmental anatomy of tear passages. Anat. Anzeiger, 1907. 

. Schwarz, S.: Ber. Ophth. Ges. (Heidelberg), 1:3, 1934. 

. Fiori-Ratti, R.: Monatschr. f. Ohrenh., 50:153, 1916. 

. Cassady, J. V.: Developmental anatomy of nasolacrimal duct. Arch. Ophth., 47 :141-158, 1952. 
. Duke-Elder, W. S.: Textbook of Ophthalmology. St. Louis, Mosby, 1952, v. 5. 

. Viallefont, O.: Bull. Soc. frang. d’ophtal., 1949, p. 100. 

. Peters, R.: Klin. Monatsbl. f. Augenh., 71 :726, 1923. 


11. Becker, F.: Membranous atresia of the upper and lower end of the nasolacrimal duct. Klin 


Monatsbl. f. Augenh., 101 :569, 1938. 


CLINICAL PATHOLOGIC CONFERENCE 


From the Laboratory of 
Parker Heatnu, M.D. 
Boston, Massachusetts 


Case 53-25 


History 


The patient, a 16-year-old girl, gave a his- 
tory of a convergent left eye, sightless ex- 
cept for light perception until six weeks ago 
at which time she began to see. The known 
family history was not significant. 


EXAMINATION 


The left eye, normal in size, was con- 
vergent 25 degrees (Priestly Smith scale) 
and showed only slight limitation of move- 
ment outward; good movements in other 
fields. The anterior chamber was irregularly 
shallow, especially on the temporal side. A 
round pupil was displaced somewhat toward 
the 3-o’clock position ; gave prompt reactions 
to light, but not equal on all sides of the 
arc. A cataractous lens was present and a 
rounded brown mass pushed the cataractous 
lens toward the temporal side. A small pupil- 
lary aperture could be seen. 


Transillumination displayed a_ positive 
opaque shadow. Intraocular pressure 
(Schigtz) was 25 mm. Hg. The pupil did 
not dilate readily with homatropine but ap- 
peared somewhat more distorted after the 
repeated use of homatropine. Through the 
small pupillary space the aphakic fundus 
could be seen. No gross changes were noted. 
The patient could readily count fingers at 
two feet and the use of a pinhole disc im- 
proved her visioh. With a + 10D. sph., vision 


was 20/200. 


IMPRESSION 


The temporal half of the iris was pushed 
forward by a mass behind. The rounded 
pupil was eccentrically displaced two mm. 
to the temporal side. The eye was suspected 
of harboring a tumor. Enucleation was ad- 
vised and accepted. 


Discussion by Dr. Henry Allen* 


The convergent squint and the symmetri- 
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cally ectopic pupil suggest that the left eye 
had basic abnormalities of long standing. 
On the other hand, vision of 20/200 with a 
+10D. sph. indicates that this eye was not 
entirely sightless from birth. It is not stated 
whether vision could be improved above this 
level with lenses or pinhole. 

Upon this background of previous dis- 
order, presumably of congenital origin, there 
is presented the picture of a mass behind 
the iris of an eye in which tension is at 
the upper limit of normal. The cataractous 
lens is apparently displaced laterally but no 
information is given regarding its size or de- 
gree of maturity. One wonders whether 
homatropine was the only drug used in an 
effort to dilate the pupil. The information 
given regarding transillumination is too 
vague to be of any assistance in differential 
diagnosis. 

Four main possibilities must be considered 
in attempting to classify the mass behind the 
iris: congenital uveal cyst, hemorrhage be- 
neath the uvea, intraocular neoplasm, and an 
inflammatory mass of the uveal tract. 

There is nothing to suggest an inflamma- 
tory origin for the mass. The absence of 
adhesions, of keratic precipitates, and of vit- 
reous .opacities seems sufficient to exclude 
this possibility. 

It is unlikely that a slow-growing tumor 
would have failed to produce glaucoma over 
a period of time. A tumor of recent origin 
would not be sufficient to explain the entire 
clinical picture. For these and other reasons, 
I believe that this eye does not contain a 
tumor. 

The differentiation between a cyst of the 
ciliary body and a hemorrhage into or be- 
neath the uveal tract cannot be made on the 
basis of clinical evidence presented in this 
case. My impression is that this eye will be 
found to contain a benign lesion with char- 
acteristics pointing to a congenital origin. 


* Instructor in Ophthalmology, Harvard Univer- 
sity; assistant at the Massachusetts Eye and Ear 
Infirmary. 


DIAGNOSES 

Clinical diagnosis. New growth of iris- 
ciliary body origin—possibly malignant in 
an amblyopic eye. 

Dr. Allen’s diagnosis. A benign lesion of 
congenital origin. 

Anatomic diagnosis. 1. Intra-epithelial pig- 
ment-layer cyst of iris. 

2. Atypical ciliary body processes with 
cyst formations attached to and in part com- 
posed of iris and retina, displacing lens to- 
ward the temporal side. 

3, Early cataractous changes in the lens, 
the latter showing atypical structural pro- 
portions and posterior synechia with iris. 

4. Persistent hyaloid artery. 

5. Cystic degenerative changes in the ret- 
ina. 

6. Anterior-segment dysplasia with con- 
genital malformation of the anterior uvea 
and retina. 


HISTOPATHOLOGIC DESCRIPTION 


Gross. Volume, 6.0 cm.; weight, 4.6 gm. 
Measurements : Vertical, 21.5 mm. ; horizon- 
tal, 20.5 mm.; anteroposterior, 21.5 mm. 
Globe is small, rounded except for a 7.0 mm. 
bulge, rounded just anterior to the equator at 
the 10- to 12-o0’clock positions. 

Anterior segment: A 3.0 by 1.0 mm. 
superficial corneal abrasion at the 3-o’clock 
position, three mm. in from the limbus. Up- 
per one half of cornea slightly cloudy, Pupil 
is round and regular (4.0 mm.) but eccentri- 
cally placed two mm. to nasal side. Temporal 
one half of iris is displaced forward. An- 
terior chamber is deep. A white-gray mass 
obscures the temporal one half of the pupil- 
lary space and is apparently lens which has 
been dislocated temporally with the nasal 
edge rotated posteriorly. 

Posterior segment: Moderate amount of 
muscle bulk and blood clot attached. Optic 
nerve, two-mm. long. Eye opened horizon- 
tally. Cornea has usual thickness. Anterior 
chamber is deep. 

Iris: Anterior surface is uniformly brown, 
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Fig. | (Heath). Whole eye, subiris tumor. (L) 
Displaced lens. 


0.5 mm. in thickness. Temporal half is bulged 
forward with a thickened, yellow-opaque lens 
five mm. in anteroposterior diameter. Dis- 
located as described. 

Lens: Ciliary-body angle is filled with 
deeply pigmented brown tissue. Hyperpig- 
mentation of the ciliary body and a loss of 
light by transillumination from the 6-o’clock 
to 12-0'clock positions, extending back to the 
pars plana. The lens appears markedly ad- 
herent to the temporal iris leaf and ciliary 
body. 

Vitreous: Mostly fluid with a few mucoid 
strands from the posterior retina to lens and 
ciliary body. 

Retina: Attached throughout. The ves- 
sels from the dise are dilated. The macula is 
not remarkable, The choroid is slightly thick- 
ened posteriorly. 

Microscopic. (Whole eye.) 

Cornea. Slight differences in thickness of 
epithelium are noted, At the limbus is a de- 
generative pannus, moderate in extent. A few 
deep vessels are seen in substance of the 
stroma, The nuclei of the endothelium are 
pyknotic. There is an occasional red cell on 
the back of the cornea. 

The anterior chamber is of average depth. 
The angle is open. The trabeculum contains 
pigment in granules and some cells. Also pig- 
ment is seen in the outer side of Schlemm’s 
canal, Early anterior peripheral synechia are 


present in some meridians. Schlemm’s canal 
is open, with rather a wide slit, and contains 
some red blood cells and protein-rich fluid. 
Pigment in the trabeculum is quite outstand- 
ing. It is also seen at the anterior border of 
iris, rather uniformly disposed. Pigment also 
extends into the head of the ciliary body and 
on the muscle bundles. 

The iris stroma is loose, crypts are present. 
Pigment is scattered through the iris with 
the appearance of a brunette constitution. 
The sphincter shows an unusual amount of 
pigment on its anterior surface. Clump cells 
are noted in the iris. On the temporal pos- 
terior surface of the iris are noted some 
intra-epithelial cysts and, on the mesial bor- 
der, an anomalous attachment of the retina to 
a cystic structure with a long peninsula of 
ciliary stroma extending behind the iris and 
as far over as the pupillary zone, in a position 
to push the lens over to the temporal side. 

Running over the inner aspect of the 
ciliary body is a fenestrated membrane con- 
tinuous with that from the pigment layer of 
retina and coupling with the choroid’s 
Bruch’s membrane—apparently a continua- 
tion of the latter. 

As these structures run over the ciliary 
body, the choriocapillaris becomes occupied 


by larger vessels on the outer aspect of a 


Fig. 2 (Heath). Detail of conglomerate tumor. 
(R) Retinal tissue. (M) Mixture of tissues, iris 
pigment epithelium above and ciliary processes be- 
low. (C) Cornea. (1) Iris. 
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glass layer; and on its inner aspect between 
it and a pigmented zone is seen the partial 
representation of an unpigmented retinal epi- 
thelium, normally part of the ciliary proc- 
esses. This tissue continues inward toward 
the lens as a tongue or peninsula from the 
ciliary body. 

The retina is represented in all these 
changes by typical retina up to the point of 
the ora. At the posterior aspect of the termi- 
nation of the tongue of tissue from the ciliary 
body the structure becomes representative of 
the pigmented and nonpigmented epithelium 
of the ciliary processes with a heavy layer of 
pigment on its anterior surface and a pig- 
mented knob of tissue lying in the region of 
the pupillary zone behind the iris. 

The vitreous boundary behind this struc- 
ture takes its usual course and position be- 
hind the lens. However, at the inner aspect 
of the lens is a remnant of the hyaloid artery 
which can be traced back in serial section to 
the inner side of the nervehead. The pos- 
terior pigment of the iris is continuous 
around this prolongation of tissue, somewhat 
diminished in thickness and containing intra- 
epithelial cysts, reaching toward the lens and 
terminating in the knob, already mentioned, 
of pigment. 

The lens is somewhat atypical in silhouette, 
the posterior surface is somewhat dished in- 
ward, and the mesial side is thinner than at 
the temporal border. On the anterior surface, 
the temporal region of the iris is attached to 
the capsule by posterior synechia. 

The whole lens is displaced toward the 
temporal side. Some fluid clefts and the pos- 
terior extension of epithelial nuclei are well 
marked on the mesial side, but not so on the 
temporal side where the number of nuclei is 
diminished. 

The ciliary body is rather thin and contains 
the pigment already mentioned. Larger ves- 
sels show some margination of cells. Altera- 
tions on ciliary body on mesial side have been 
described. The pars plana, as such, is very 
short, almost nonexistent, and the ciliary- 


Fig. 3 (Heath). Detail of anterior displaced retinal 
tissue (R) attached to ciliary epithelial tissue. 


muscle wedge enters very rapidly into the 
zone of choroid and retina. 

On the temporal side, the ciliary body goes 
into the pars plana, and the ora of the retina 
is in its usual position backed by the choroid, 
The choroid is thin and attenuated due to 
fixation. From the mesial side it is thickened 
more than from the temporal and shows a 
relative increase in blood vessels. 

The choroid has pushed up the retinal pig- 
ment layer in zones, creating small ovoid 
bodies and, in some of these pushed-up 
regions, occasiona. red blood cells are seen. 

The retina has the usual number of gan- 
glion cells in the macular region. These thin 
off in number rather rapidly toward the 
periphery. This is especially true on the 
mesial side. 

The nervehead is reduced in diameter ; the 
glial columns are irregular in thickness. A 
well-marked hyaloid artery remnant can be 
traced serially, breaking off just mesial to 
the nervehead and perhaps occupying the 
mesial rim of the nervehead at its real source. 


Comment by Dr. Heath 


The fundamental underlying situation in 
this case is related to a nonfamilial, unilat- 
eral, low visual acuity of congenital origin. 
The eye, normal in size, is convergent, dis- 
plays a cataract, but retains active pupil 
reactions. The recent episode of improved 
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vision suggests displacement of the lens. 
Most of the miraculous, so-called, recoveries 
of vision in assumed-to-be blind eyes are due 
to lens displacement. In such a case the lens 
may be suspended weakly and a sudden jolt 
from a fall or minor trauma tilts, displaces, 
or subluxes it, thus freeing the pupil space. 

In the case under consideration, another 
mechanism is demonstrable. A tumorous, 
opaque mass has forced the cataractous lens 
away from pupil space. The fact that vision 
was improved from light perception to 
20/200 tells us that the cataract was advanced 
and opaque and that the lens is displaceable. 
We also learn that the fundus shows no gross 
lesion and that the best visual acuity obtain- 
able is probably representative of an ambly- 
opic eye. 

Dr. Allen has considered this. For the 
etiology of the expanding opaque mass, he 
has indicated four possibilities. One of them 
is tumor. By tumor he means a solid, ex- 
panding neoplasm and this he rejects because 
of the absence of glaucoma and for the other 
reasons listed. However, malignant, solid 
tumor can appear behind or in the iris with 
or without increased intraocular pressure. 

The very capable surgeon confronted with 
this case carefully considered nonmalignant 
and malignant possibilities. He was influ- 


enced toward a malignant classification by the 
rapid expansion of the solid-appearing mass, 
its obvious extent, and probable connections 
with the ciliary body as well as the iris. The 
shallowing depth of the anterior chamber also 
was a factor. The low visual acuity, the de- 
forming nature of the growth before and 
probably after biopsy surgery were of sig- 
nificance. 

The surgeon was aware of the probability 
that the presence of congenital defects would 
affect surgical manipulations adversely. Reti- 
nal separation would be likely. In short, he 
calculated that the risk from a radical attempt 
to save the globe was not justified consider- 
ing the over-all low vision and probable am- 
blyopia. 

It is a likelihood that, in due time, con- 
tinued expansion and growth of the congeni- 
tal cyst would cause glaucoma in this case. 
Peripheral anterior synechias are already 
present also. The problems, after delay, 
would be the same as before, with the added 
complication of glaucoma to spur the surgeon 
to do something. A congenital lesion by 
process of nonmalignant growth or cystic 
expansion can destroy an eye just as inevita- 
bly as does the intraocular neoplasm. 


243 Charles Street (4). 


OPHTHALMIC MINIATURE 


I have seen many persons whose brains have become heated in the 
spring by the smell of red roses. They get a catarrh and a running of the 
nose. They also had an irritation of the eye-lids, which when this season 
passed, subsided together with the catarrh and the nasal discharge. These 
people benefitted very little by treatment. 


Baha’-U1-Douleh, 1501 
Quintessence, chapter 9. 


NOTES, CASES, 


CONGENITAL EVERSION 
OF THE UPPER EYELIDS* 


J. Osrrixer, M.D., and 


Mortimer A. Lasky, M.D. 
Brooklyn, New York 


We are reporting a case of congenital 
eversion of the upper eyelids, a condition 
which we have been unable to find described 
in the ophthalmic literature. Also, unlike 
most other congenital lid defects that have 
been reported, there are no associated ocular 
or general anomalies. 

There are a few scattered cases of con- 
genital ectropion of the eyelids in the litera- 
ture of the past 20 years,"’* but these are all 
associated with other anomalies and are 
quite unlike the complete eversion of the lids 
seen in this case. Ida Mann* mentions that 
congenital ectropion and entropion of the lids 
are exceedingly rare and makes no mention 
of congenital eversion. 

Duke-Elder’ states that “the lid margins 
may be everted secondarily as a congenital 
phenomenon in microphthalmos and in 
buphthalmos and in the case of the lower 
lid in the presence of orbito-palpebral cysts.” 
He cites a case of Collins (1915) in which 
the lower lids were everted congenitally in a 
child with ptosis and epicanthus. 

The following case, we believe, is inter- 
esting because of its unique nature, its subse- 
quent normal course, and because of the the- 
oretical question as to the mechanism in- 
volved in the lid eversion. The spontaneous 
subsidence and subsequent normal course ap- 
pear not to implicate a deveiopmental anom- 
aly ; the lack of any evidence of a specific in- 
fectious agent or abnormality of gestation or 
delivery seem to rule out these factors as 
well. At present we have no plausible ex- 
planation for the condition. 


* From the Department of Ophthalmology, Jew- 
ish Hospital of Brooklyn. 


INSTRUMENTS 


CASE REPORT 


Baby S. was born on February 8, 1952, 
after a normal full-term spontaneous de- 
livery. The mother, a 30-year-old gravida 
IV, para IV, had an entirely uneventful 36- 
week gestation. The Kline test was negative. 
Delivery was left occiput anterior with a 
47-minute second stage of labor, and a 15- 
minute third stage. Pudendal block anes- 
thesia with ether for crowning was em- 
ployed. 

The baby’s color at birth was somewhat 
pale but there was no scalp or skull injury 
and no molding of the head. The birth 
weight was 8.5 Ibs. Physical examination 
in the delivery room revealed a normal new- 
born except for thickened, swollen, injected, 
totally everted upper eyelids (fig. 1). Silver 
nitrate drops were not instilled into the eyes 
at birth or subsequently. Vital circumfer- 
ences were: head 14.5 inches, abdomen 14 
inches, and chest 14.5 inches. 

Attempts to restore the lids to their nor- 
mal position by manipulation were unsuc- 
cessful in the nursery on that same day. 
There was a minimal watery, clear discharge. 
Warm moist compresses were applied to the 
outside of the eyes. Aqueous penicillin, in 
doses of 100,000 u. was administered twice 
daily. 

On the second postnatal day the condition 


Fig. 1 (Ostriker and Lasky). Totally everted 
upper lids with marked chemosis of the conjunctivas 
and upper fornices and thickening of lid tissues. 
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Fig. 2 (Ostriker and Lasky). Crying at the 
age of one year. 


of the lids remained unchanged. Scrapings 
from the conjunctival surfaces of the everted 
upper lids and secretion from the lids were 
studied for gonococcus, regular organisms, 
and virus inclusion bodies. Aureomycin oint- 
ment was instilled into the eyes and the 
lids were reverted and held in place with 
adhesive strips, the upper lids remaining 
quite swollen. 

The bacteriologic reports of the smears 
were positive for pus cells and gram-negative 
bacilli, and E. coli was cultured from both 
eyes. No gonococcus appeared in smears or 
cultures and special staining techniques for 
inclusion bodies gave negative results. 

Aureomycin ointment was applied daily 
and the lids were constantly held in place 
with adhesive strips. The swelling and injec- 
tion gradually diminished and by the sixth 
postnatal day the upper lids, still slightly 
swollen, remained in their normal position 
without the adhesive strips for the first 
time. The baby was discharged on the eighth 
postnatal day with slightly swollen upper 
lids which were, however, in good apposi- 
tion to the lower lids. 

The baby was next seen in the out-patient 
department one month post-natal. Develop- 
ment was normal and the entire general 
examination revealed no abnormalities. Both 
upper palpebral conjunctivas were reddened 
and there was about one-fourth inch over- 
riding of the upper lids over the lower lids 
on squeezing—that is, while crying. On ex- 


Fig. 3 (Ostriker and Lasky). Normal appearance 
at the age of one year. 


amination, three weeks later, the lids were 
minimally swollen and injected and there was 
no overriding of the upper lids. 

The baby was seen at the age of four 
months. There had been no spontaneous 
eversion of the upper lids since the baby 
was discharged from the hospital. There was 
slight swelling of both upper lids. The 
eyes closed tightly with the lids in good 
apposition. No evident defects in the tarsal 
plate were seen and the entire ocular ex- 
amination including studies of extraocular 
motility, external eye and of the media and 
fundi produced normal findings. 

The baby was seen again at the age of 
one year and the entire ocular and general 
examination revealed no abnormalities or 
significant findings (figs. 2 and 3). 


DISCUSSION 


If this case represents a primary develop- 
mental anomaly of the upper lids (that is, 
a defect of the tarsal plate) it would be 
rather surprising that after a few weeks the 
lids should become entirely normal in ap- 
pearance and function and remain that way 
thereafter. Yet there is no evidence of any 
causative infectious agent or of any unusual 
feature of gestation or delivery to account 
for the eversion. 

An inclusion conjunctivitis, that could 
have been acquired during delivery, is un- 
likely as a causative agent in this case be- 
cause of the five to 10-day incubation period 
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regularly seen with this infection, so that it 
almost never develops before the fifth post- 
natal day. In addition, no inclusion bodies 
were found in the lid scrapings, and inclu- 
sion conjunctivitis most frequently affects 
the lower lids. 

E. coli found in smear and culture from 
the eyelids or cul-de-sacs of the newborn 
is not at all an unusual finding. It is almost 
never pathogenic. Friedlin and Loeb* re- 
port E. coli from the lid margins of new- 
born infants in 40 out of 100 cases in a 
routine survey. They believe the high inci- 
dence is probably due to contamination from 
the mother’s perianal region during the de- 
livery. These authors, as well as S. Whit- 
more, report even higher incidences for 


streptococcus and staphylococcus in cul-de- 
sacs of newborn infants, many of which or- 
ganisms are potentially pathogenic. Yet none 
of these cases have congenital eversion of 
the lids. 

Thus we have no satisfactory explanation 
for this condition. 


SUMMARY 


A case of congenital eversion of the up- 
per lids has been reported. There were no 
associated ocular or general anomalies. 
Within three weeks after birth the eyelids 
became entirely normal. A careful investiga- 
tion for an etiology produced no positive 
results. 

One Nevins Street (17). 
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MELANOSARCOMA OF THE IRIS* 
REPORT OF A CASE 


Vasitios M. Georcariou, M.D. 
Athens, Greece 


Of all the melanomas of the uveal tract 
that of the iris is the most rare. Komoto 
states a frequency ratio of 1:35,000. The 


first detailed account was given by Waren 
Tay (1886). The literature today contains 
known cases of sarcoma of the iris as re- 
ported by Fuchs, Morax, Wood, Pusey, 
Kurz, Zentmayer (1931), Mayer, Kubik 


(1933), Patterson (1935), Rosenbaum 
(1938), Vail (1946), Reese (1949), and 
finally by Joseph Laval (1952). 

Dem. Polychronakos (Bull. Greek Ophth. 
Soc., 1950, p. 359) of the Eye Clinic of 


*From the Department of Ophthalmology, Uni- 
versity of Athens Medical School 


Athens University has reported a case of 
melanoma of the iris which has been con- 
firmed histologically. 

Etiologically some attribute special im- 
portance to eye wounds (G. Kosmetatos, 
Wah, Chan, Reese, Thon) and have related 
cases in which, after a period of 17 to 18 
years since the eye had been wounded, there 
appeared a melanoma of the iris. Lane noted, 
in 66 out of 507 cases of sarcoma of the 
choroid, the appearance of a tumor following 
a wound. 

Some accept the view that the melanomas 
of the iris already present can, after a lapse 
of years, develop into melanosarcomas 
( Hirschberg [1883], Wood, Pusey, Mayou). 
On the other hand Fuchs does not accept 
the degeneration of a melanoma to a malig- 
nant tumor. 

Pigmented nevi of the iris also undergo 
malignant degeneration after a lapse of three 
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to 25 years as reported by Nettleship, Al- 
bers, Wagener, Asbury and Vail. 

Melanoma of the iris appears in the form 
of either melanosarcoma or leukosarcoma. 
The appearance of melanosarcoma is more 
frequent than that of leukosarcoma. Morax 
reported a frequency of appearance of 1 :7. 
The melanosarcoma of the iris usually ap- 
pears in persons between 10 to 75 years of 
age, irrespective of sex. It appears unilater- 
erally, but a case of bilateral symmetrical 
melanosarcoma is reported in the bibliog- 
raphy (Kurz). 

Melanoma of the iris first appears in the 
form of a pale yellow-brownish to dark 
black-brownish colored spot with clearly de- 
fined boundary ; its size is that of a pinhead 
to five to six mm. and it first grows in thick- 
ness, not in area. 

Sometimes it appears in the form of brown 
precipitates on the iris, or in the form of 
a nodule with protuberances which occupy 
the entire angle of the anterior chamber. 
At other times it is possible to distinguish 


pigmented granules away from the tumor 
which can be taken for daughter tumors in 
early development. 

Most of them are rich in newly formed 


vessels which often form networks and 
when they burst frequently cause minor 
hemorrhages in the anterior chamber. These 
hemorrhages constitute one of the main clin- 
ical diagnostic signs (Mayou, 1932). 

The melanoma is usually localized on the 
anterior surface of the iris and appears more 
often on the lower portion, less frequently on 
the upper, inner, and finally outer part of it. 
The localization varies, as it sometimes arises 
from the root of the iris, sometimes from 
Schlemm’s canal, or the trabeculum, or even 
the stroma of the iris. Moreover, some 
authors have observed the appearance of a 
tumor of the iris on the border of a con- 
genital coloboma, These tumors infiltrate all 
the layers of the iris first and metastasis 
occurs in the parts of the eye neighboring the 
iris, 


NOTES, CASES, INSTRUMENTS 


The growth of the melanosarcoma of the 
iris is slower than that of melanoma of the 
choroid. As it extends it is capable of infil- 
trating the angle of the anterior chamber 
and the posterior surface of the cornea, but 
sometimes the infiltration is extended up to 
the substantia propria of the cornea, 
Schlemm’s canal, the ciliary body, the cho- 
roid, and the retina. 

Fehr reported a case of recurrence of sar- 
coma of the iris after iridectomy which in- 
filtrated the cornea and the angle of the 
anterior chamber. More rare is the metas- 
tasis toward the sclera as well as that 
through Schlemm’s canal, that is, the blood 
route of the outer surface of the globe (Gil- 
bert). 

The presence of a tumor on the anterior 
surface of the iris is, of course, easily di- 
agnosed, but the differential diagnosis of 
other similar growths without inflammatory 
signs (angioma, posterior serous cysts, hy- 
perplastic nevus, ectropion uveae of the 
pigmented epithelium, leiomyoma, encysted 
foreign body) is frequently quite difficult 
and the diagnosis is finally confirmed by 
histologic examination of the tumor. 

The prognosis of melanoma of the iris is 
somewhat better than for other melanomas 
of the eye. It is the most benign, especially 
the spindle-cell type (Rosenbaum). 

Dissemination of the melanoma via the 
blood stream is rare (Gilbert). Death oc- 
curring as a consequence of melanoma of the 
iris which was treated at an early stage has 
never been observed. 


CASE REPORT 


Patient K., a woman, aged 45 years, was admitted 
to the University Eye Clinic for consultation on 
October 30, 1952. Examination revealed a black- 
brownish, small tumor on the anterior surface of 
the iris of the left eye at about the 1 :30- to the 3 :30- 
o'clock positions, approximately the size of a lentil, 
bulging out of the root of the iris and not ex- 
tending beyond the pupillary border. 

According to the history this small growth was 
present since early childhood without undergoing 
any change. Twelve years previous to admission 
she had a temporary loss of vision due to the an- 
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terior chamber filling with blood which she thought 
was caused by the tumor. The patient was asympto- 
matic until one and one-half years ago when, at in- 
tervals of four to five months, a hyphema appeared 
in the left eye which reabsorbed in three to four 
days. 

On examination by slitlamp, the iris tumor 
showed an anomalous berrylike surface, it was 
touching the posterior surface of the cornea, and 
in some areas it showed black, pigmented spots. It 
was very vascular, the vessels forming networks. A 
small hyphema was present in the anterior cham- 
ber. 

Ophthalmoscopically the fundus was normal. 
Visual acuity was 20/20. The right eye was essen- 
tially negative. 

The tumor was removed on November 4, 1952. 
A section of the cornea was performed on the 
limbus with a small keratome on either side of 
the tumor, joining together the two sections by 
means of scissors in such a manner that the tumor 
remained intact. A complete iridectomy was done 
which included the whole tumor, which did not 
reach the root of the iris. 

Microscopic observation which was carried out 
during the operation did not show any dissemina- 
tion of the tumor. The histologic examination re- 
vealed that it was a melanoma of the iris. It was 
composed of thickly packed collections of neoplas- 
tic cells ellipsoid, spindle or irregular in shape, 
most of which showed formation of melanin gran- 
ules in their protoplasm. Such granules could also 
be found in the connective cells and between the 
mainly neoplastic elements. Only a few mitoses 
were observed. The blood vessels were numerous 
and in some places a radiating arrangement of 
the neoplastic cells about the canal of many of 
them was noted. 

One month later, ophthalmoscopic as well as 
gonioscopic examination with digital pressure was 
again carried out and showed that for the present 
there was no spreading to the ciliary body or the 
choroid. 


DISCUSSION 


In microscopic section the tumor is seen 
to be made up of spindle-shaped cells con- 
taining melanin and cells without it. In cases 
of leukosarcoma it is mainly composed of 
round cells. The vessels are abundant and 
frequently spongelike spaces filled with blood 
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are observed. This is the reason why hem- 
orrhages are so frequent. The pigment usu- 
ally found is melanin existing either inside 
the neoplastic cells or inside the intermediate 
tissues. Apart from the melanin, hema- 
togenous pigment, which is sometimes found 
in the leukocytes, is also observed. 

Tumors which have been described in the 
literature (endotheliomas, peritheliomas) 
constitute a special form of melanoma. These 
tumors have been described mainly by 
Fleischer and Wintersteiner and are made 
up of cylindrical cells arranged in a rod- 
like manner, with a small amount of inter- 
mediate substance. 


CONCLUSION 


1. Melanosarcoma (malignant melanoma ) 
of the iris developed on a pre-existent pig- 
mented nevus. Malignant degeneration took 
place after about 25 years. 

2. The relapsing hemorrhages of the an- 
terior chamber constitute one of the main 
clinical diagnostic signs of the melanoma of 


the iris. 

3. Whenever the case concerned is similar 
to the one described herein, without dis- 
semination and glaucomatous symptoms and 
with normal vision, it is advisable to have the 
tumor excised, after a wide iridectomy in 
such a way that the tumor is untouched, a 
precaution which excludes the danger of dis- 
semination. 

4. During the operation, the section of the 
cornea must be carried out beyond the tumor 
and the section continued with scissors so 
that it is not touched. In this way the sec- 
tion of the iris can be carried out on each 
side up to the root of the iris so that the 
whole tumor is removed. 

26 University Street. 


NOTES, CASES, INSTRUMENTS 


TAKAYASU’S OR 
PULSELESS DISEASE 


AN UNUSUAL SYNDROME WITH OCULAR 
MANIFESTATIONS 


Wittiam Cartes Caccamise, M.D. 
Rochester, New York 
AND 


Kunio Oxupba, M.D. 
Ube City, Japan 


In 1908, Takayasu' reported a peculiar 
case with cataracta complicata and unusual 
ocular fundus findings. At the same meeting 
Onishi and Kagoshima reported two similar 
cases with the added observation of absent 
radial pulses in one of the patients. 

It was not, however, until Shimizu’s re- 
view articles,*:* that the disease became gen- 
erally recognized by Japanese ophthalmolo- 
gists as a rare but definite entity. 


SYMPTOMS 


The classical symptoms are progressive 
peripapillary anastomoses, 
cataracta complicata, absence of palpable 
radial pulsations, and absence of detectable 
blood pressure in the arms. The majority of 
the cases have been in young women during 
and after puberty. 

Other reported ocular findings have been 
obliteration of vessels in the periphery of 
the retina, mydriasis, iris atrophy, retinal 
and vitreous hemorrhages, retinitis prolif- 
erans, retinal detachment, dilatation of ves- 
sels of the bulbar conjunctiva and episclera, 


arteriovenous 


Common osrotid artery 


left subclavian artery 


aortic arch 
right subclavian artery 


and very low central retinal artery blood 
pressure. Dodo* has applied the term “oph- 
thalmo-angiopathia hypotonica”’ to these ocu- 
lar manifestations. 

In addition to the radial pulse and blood- 
pressure abnormalities the following non- 
ocular findings have been noted: Delicate 
skin, fine poorly pigmented hair, clubbed 
fingers (unusual), attacks of syncope attrib- 
uted to hypersensitivity of the carotid sinus, 
intermittent claudication in the upper ex- 
tremities, episodes of speech disturbance, 
attacks of pain in the orbit, eyeball, and chest, 
hemiplegia, hypo- and amenorrhea, perfo- 
rated nasal septum (frequent), hearing de- 
fects, and increased sedimentation rate. 


ETIOLOGY 


These findings are allegedly the result of 
thrombosis of the subclavian and carotid 
arteries. Biopsy study by Shimizu revealed 
an arteritis primarily affecting the adventitia 
and media together with thrombosis. Histo- 
pathologically a tuberculous type of lesion 
was suggested but no organisms could be 
demonstrated. 

Proposed theories for the etiology other 
than tuberculosis are Buerger’s disease, al- 
lergy, panarteritis of unknown etiology, and 
collagen disease.® 

TREATMENT 

No effective treatment has been demon- 

strated to date. Attempts to reopen the ca- 


rotid artery surgically have not been effec- 
tive. Oishi® has theorized that cortisone and 


Fig. 1 (Caccamise and Okuda). 
Location of thromboses in a far- 
advanced case of Takayasu's or 
pulseless disease. A blood supply 
is maintained to the head by way 
of the vertebral arteries and the 
thyrocervical trunks. Collateral 
tracts to the arm were demonstrated 
by angiography. 
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Fig. 2 (Caccamise and Okuda). Photograph of 
fundus drawing in an early case of Takayasu's dis- 
ease. This is a view of the right eye as seen by in- 
direct ophthalmoscopy. The arteriovenous shunts 
are the initial fundus manifestations of this bizarre 
syndrome. The left eye showed similar shunts. The 
patient is a 39-year-old Japanese in whom the diag- 
nosis of Takayasu's or pulseless disease was made 
by S. Oishi, M.D., professor of ophthalmology at 
the Yamaguchi Medical College in Japan.) 


Fig. 4 (Caccamise and Okuda). Diagrammatic 
representation of fundus, O.S., in a 19-year-old 
Caucasian American girl. She presented the classi- 
cal symptoms of this disease—loss of pulsations in 


the radial arteries, absence of detectable blood 
pressure in the arms, and ocular findings of peri- 
papillary arteriovenous anastomoses and cataracta 
complicata, The conversion of the entire retinal 
vascular tree into simple peripapillary arteriovenous 
loop anastomoses is evidence of the far-advanced 


stage of the disease in this patient. There was no 
discernible difference in the appearance of the ven- 
ous and arterial components of the loops. The disc 
was yellowish-white with fairly distinct edges. There 
was no apparent cupping. The papillary arteries and 
veins extended out from the disc onto the retina 
for a distance of one to two disc diameters, There 
each artery was seen to form a terminal loop anas- 
tomosis with the accompanying vein. This was vis- 
ible inferiorly, nasally, and superiorly, There was 
no continuation of the retinal vessels beyond these 
loops. The choroidal vessels were only faintly vis- 
ible peripherally through the retina. No hemor- 
rhages or exudates were seen. The macula was clear 
without a foveolar reflex. A cataracta complicata 
obscured the fundus of the right eye. A similar 
cataract had previously been extracted from the 
left eye. 


Fig. 3 (Caccamise and Okuda). Diagrammatic 
presentation of fundus findings in the right eye of 
Dr. Oishi’s case of Takayasu's or pulseless disease. 
The term “anastomosis peripapillaris progressiva” 
has been applied to the progressive fundus changes. 
(Similar changes were evident in the left eye of 
this patient, a 39-year-old Japanese.) The view is 
that obtained by direct ophthalmoscopy. 
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ACTH may prove of value if treatment is 
initiated before irreversible changes have 
occurred. 


PROGNOSIS 


Prognosis for vision is unfavorable. In 
spite of successful cataract surgery, the cases 
progress to light perception or less. How- 
ever, many of the patients are able to carry 
on limited daily activities, if the vertebral 
artery can compensate for the diminished 
-arotid blood-flow to the brain. 


LITERATURE 


A review of the Japanese literature re- 
vealed 58 reported cases. A review of the 
non-Japanese literature revealed only one 
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case which was specifically reported as pulse- 
less disease. However, Aggeler and others’ 
described a case which undoubtedly is an 
example of this condition. In their report 
mention is made of five additional cases from 
the literature that might be included in this 
group. A review of American ophthalmic 
literature failed to reveal any mention of 
Takayasu's or pulseless disease. 

In an attemept to familiarize American 
ophthalmologists with the fundus findings in 
this disease, the accompanying sketches of 
the fundi in two typical cases of Takayasu’s 
or pulseless disease are presented for the 
first time (figs. 1, 2, 3, and 4). 

76 South Fitzhugh Street. 

Yamaguchi Medical College 
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OPHTHALMIC MINIATURE 


Dear Sir, You know my laconic style. I never forget you. Are you well ? 
I am so. How does Mrs. Cheselden? Had it not been for her, you had 
been here. Here are three cataracts ripened for you (Mr. Pierce assures 
me). Don’t tell your wife that. Adieu. I don’t intend to go to London. 


Good night ; but answer me. 
Yours, 
A. Pope 
Bath, November 21 (about 1740) 
( Letter from Alexander Pope to William Cheselden, Surgeon. ) 
Recorded by John Nichols, Literary Anecdotes, 1812. 
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SOCIETY PROCEEDINGS 


Edited by Donatp J. 


CHICAGO 
OPHTHALMOLOGICAL 
SOCIETY 
April 20, 1953 
Dr. Wittiam F. Hucues, Jr., President 
CLINICAL MEETING 
(Presented by the Department of Ophthal- 


mology, University of Illinois School of 
Medicine, Dr. Josep S. Haas, presiding. ) 


COPPER WIRE IN LEFT EYE 

Dr. Harotp Q. Kirk said that I. P., a 
33-year-old white woman, entered the in- 
firmary on October 6, 1952, complaining of 
clouding of vision and black “floaters” in 
the left eye, of two months’ duration. She 
had been treated at another clinic for uveitis 
of unknown etiology, without improvement. 
Six months prior to this time she had been 
struck in the eye with a piece of wire. The 
eye cleared up within a few days. 

The right eye was entirely normal. 

Visual acuity in the left eye was 20/200, 
correctible to 20/70 with pinhole. The con- 
junctiva was moderately congested. Some 
fine dustlike keratic precipitates were de- 
posited on the inferior half of the cornea. 
There was no evidence of perforation. The 
anterior chamber was deep with a moderately 
heavy beam and many cells. 

The iris of the left eye had a more green- 
ish appearance than that of the right, and 
was adhered to the lens by posterior syn- 
echias at the 11- and 6-0’clock positions, al- 
though the pupil dilated well. The lens 
showed a few peripheral cortical opacities 
and a nebulous opacity in the region of the 
anterior lens capsule. The 
cloudy. A white, fingerlike mass with a broad 
base was seen to extend three or four mm. 


vitreous was 


into the vitreous from the region of the 
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ciliary body at the 4-o’clock position. 

The fundus was seen with about 20/160 
clarity and no other definite pathologic find- 
ing was visible. Tension was soft. 

During the recent Academy meeting, the 
patient was seen by several members of the 
Board of Ophthalmology, and the following 
diagnoses were suggested: (1) Cysticercus, 
(2) diktyoma or other neoplasm of the 
ciliary body ; (3) infectious granuloma; (4) 
intraocular foreign body. 

A thorough uveitis survey was negative 
except for a three-plus, first strength purified 
protein derivative. Complement fixation tests 
for cysticercus and echinococcus were nega- 
tive. Orbital films showed normal soft tissue 
density and no evidence of bony changes. 
Other tests were negative. 

Atropine and cortisone therapy were given 
with no improvement. After three weeks’ 
hospitalization, the patient was discharged 
but returned one week later. On re-admis- 
sion, vision in the left eye was 20/100, not 
improved with pinhole. Further X-ray films 
were taken. A bone-free view on a dental 
film revealed a very fine rodlike, radiopaque 
foreign body in the region of the white vitre- 
ous mass, Attempts to remove this with the 
Berman localizer were not successful. 

On November 13th, six months from the 
time of injury, a fine piece of copper wire 
was removed from the granuloma by forceps 
through-a scleral incision. The wire was non- 


magnetic and measured about two mm. in 
length, its diameter was that of a very fine 
needle. There appeared to be either a simple 
or combined detachment of the retina tem- 
porally. An elliptical scleral resection and 
prophylactic diathermy was performed after 
extraction of the foreign body. 


Since surgery, the eye has gradually 
quieted down and the vitreous haze has par- 
tially cleared. The granuloma receded grad 


il 
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ually but vision decreased to 12/200. Retinal 
folds can be seen radiating from the region 
of the granuloma ; however, a detachment, if 
present, remains localized. 

The case is presented to emphasize the 
necessity of an accurate history and to 
demonstrate the value of bone-free X-ray 
studies for detection of small or nonradi- 
opaque foreign bodies in the anterior portion 
of the globe. 


Hyprops OF THE CORNEA 


Dr. D. R. MaGee presented R. L., a white 
man, aged 50 years, who came to the in- 
firmary on February 16, 1953, complaining 
of “ballooning of the clear part of the right 
eye.” There was a past history of epiphora 
and a similar condition of the left eye, which 
was enucleated in 1948 on the advice of two 
physicians. 

The complaints referable to the right eye 
dated to early 1952, when he fell and sus- 
tained a minor injury to the eye and frac- 
tured a vertebra. Epiphora and burning of 
the eye were noted in April, 1952, and a con- 
tact lens was advised. The visual results were 
good until February, 1953, when the vision 
suddenly failed markedly. -:piphora and con- 
siderable photophobia were noted. 

Examination showed vision in the right 
eye to be hand movements at three feet. 
There was moderate blepharospasm and 
photophobia with congestion of the globe 
and conjunctiva. There was marked ectasia 
of the cornea, inferior and nasal to the cen- 
ter, due to extreme edema of the stroma and 
epithelium, and bullous collections of fluid 
were seen between Descemet’s membrane and 
the endothelium. Descemet’s membrane 
showed many folds and rents. 

Superficial vascularization extended from 
the limbus into the corneal stroma around 
the clock, most marked between the 2- and 
7-0'clock positions where vessels extended to 
the central cornea. Peripherally the thick- 
ness of the stroma was greatly diminished. 
The anterior chamber was deep and clear. 


The iris was blue and appeared normal. 
The pupil was three mm. in size, regular, 
round, and reacted normally to direct light. 
A faint red reflex was obtained. Tactile ten- 
sion was normal. 

The diagnosis of acute hydrops was made. 
Treatment consisted primarily of pressure 
dressings which were changed every other 
day, at which time White’s A and D oint- 
ment and polysporin were instilled, as well 
as cortone ointment during the second and 
third week. Riboflavin (15 mg., three times 
daily before meals) was started the third 
week and has been maintained since. 

He was discharged after eight weeks, at 
which time there was subjective and objec- 
tive improvement. Minimal epiphora and 
photophobia were noted, and vision improved 
to finger counting at three feet. The corneal 
bulging and vascularization had decreased 
slightly. Epithelial and stromal edema were 
minimal and confined to the inferonasal pe- 
riphery. The central cornea was slightly 
thicker than normal but the peripheral thin- 
ning remained unchanged. Moderate Desce- 
met’s folding also persisted. 


PULSELESS DISEASE 


Dr. Lawrence J. Lawson, JR., presented 
a 45-year-old white woman who gave a his- 
tory of having been well until six years ago, 
when she suddenly became weak and the 
right arm and leg became numb but not com- 
pletely paretic. There was inability to ex- 
press what she wanted to say which lasted 72 
hour only, but the right hemianesthesia has 
persisted. 

Her physician was unable to obtain her 
blood pressure or pulse and she was hos- 
pitalized for two weeks, during which time 
it was noted that the right optic disc was 
pale. 

She was subsequently sent to a Chicago 
hospital with a tentative diagnosis of brain 
tumor and, after three weeks, was sent home 
with a diagnosis of rupture of a vein of the 
heart. She gradually recovered to the point 
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where she was able to do some housework. 

Four years ago she struck her nose on the 
edge of a blunt object and became suddenly 
aware of only light perception in the right 
eye. Later that year she entered another Chi- 
cago hospital for treatment of vaginal bleed- 
ing. Physical examination and consultations 
revealed that the blood pressure and pulsa- 
tions were not detectable in either arm, the 
left carotid or either dorsalis pedis arteries. 
Blood pressure in the lower extremities was 
140/90. 

Vision was recorded as: R.E., no light per- 
ception; L.E., 18/200. The right optic disc 
was waxy yellow with distinct edges and 
neovascularization in the region of the disc. 
There was no measurable elevation. General 
arteriolar present, with 
many small aneurysms or hemorrhages in 
the peripheral retina associated with periph- 
eral choroidal atrophy. Segmented blood flow 
was noted in the veins. The impression was 
that of optic atrophy secondary to a vascular 


constriction was 


occlusion. 

The left optic disc was slightly atrophic in 
appearance with minimal neovascularization. 
An inactive chorioretinitis was noted in the 
inferior temporal quadrant. The vessels were 
normal. Neurologic consultation concluded 
that the neurologic symptoms were compati- 
ble with a syndrome of the middle meningeal 
artery. 

Because of a positive smear from curette- 
ment of the uterus, a diagnosis of adenocar- 
cinoma of the uterus was made, and radium 
therapy was given. During her hospital stay 
extensive laboratory tests were made: 

Encephalography showed cortical atrophy, 
enlarged subarachnoid spaces and basal cis- 
terns, and enlarged ventricles ; no shift. Skull 
and chest X rays were normal. The electro- 
cardiogram showed sinus tachycardia. Fluor- 
oscopy showed small traction diverticulum of 
the esophagus ; moderate elongation and tor- 
tuosity of the aorta. 

The electroencephalogram showed an ab- 
normal record of moderate general slowing 


and generalized changes after hyperventila- 
tion. The direct arterial pressure (ulnar ar- 
tery at the wrist) 45 cm. of water. Biopsy of 
the ulnar artery showed slight intimal sclero- 


sis. 

Blood studies were normal with the ex- 
ception of the cholesterol which was 675 mg. 
percent ; free cholesterol, 185 mg. percent and 
phospholipid, 17.5 mg. percent. It was found 
also that the blood cholesterol of the patient's 
sister, brother, daughter, and son were in 
excess of 280 mg. percent. Repeated choles- 
terols were : 446, 494, 540 mg. percent. Other 
tests were normal. The patient was dis- 
charged with a diagnosis of familial hyper- 
cholesteremia and adenocarcinoma of ‘the 
uterus. 

About 18 months ago, she developed an 
abscess of the right side of the nose which 
drained purulent material for a month and 
then subsided, but did not heal over, leav- 
ing an open fistula at the root of the nose. 

Vision in the left eye gradually declined 
to light perception and on February 23, 1953, 
she suddenly became blind. When seen at the 
infirmary in March, there was no light per- 
ception in either eye. Intraocular pressure 
was 22 mm. Hg (Schigtz). There was a 
two-plus flare in the anterior chamber and 
the iris was moderately atrophic with neo- 
vascularization in each eye. 

The irises were adherent to the corneas 
peripherally for 360 degrees and an ectro- 
pion uveae was present. The pupils measured 
six mm. and were round and fixed. The 
lenses were completely opaque and obscured 
evaluation of the posterior segments. 

Physical examination revealed that blood 
pressure and pulsations were not present in 
the upper exiremities or right leg. There 
was a septal destruction of the nose. Ex- 
ostoses were present over the knee and tibia, 
with firm, nontender nodules (cholesteato- 
mas) over both Achilles tendons, Astereog- 
nosis was present on the right. 

Other laboratory tests, including X-ray 
studies, were within normal limits with the 
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exception of the blood chemistry which 
showed cholesterol of 488 mg. percent and 
uric acid determination of 4.6. Her status 
is unchanged at the present time. 

Caccamise and Whitman (Am. Heart J., 
44 :296, Oct., 1952) summarized 58 re- 
ported cases of “Pulseless disease” from the 
Japanese literature and reported one Ameri- 
can case. Symptoms consist of (1) loss of 
pulsations of the radial arteries, (2) ab- 
sence of detectable blood pressure in the up- 
per extremities, and (3) ocular signs con- 
sisting of progressive formation of peri- 
papillary arteriovenous anastomoses and cat- 
aracts. 

The initial symptoms are syncopal epi- 
sodes with or without convulsions, especially 
likely to occur when rising suddenly from 
the supine position or when turning the head, 
photopsia, blurred vision, or blindness. 

The etiology is unknown. It has been pos- 
tulated that it is a progressive thrombosis 
of the subclavian and carotid arteries sec- 
ondary to a panarteritis of unknown etiol- 
ogy ; or possibly due to a hypersensitive ca- 
rotid body. The ocular findings of retinal ar- 
teriovenous anastomosis and cataract are 
thought to be the result of chronic vascular 
insufficiency. 

DRUSEN OF OPTIC NERVE 

Dr. Carteton A. Keck presented R. C., 
a white man, aged 60 years, who was first 
seen on January 14, 1952, complaining of 
poor vision in the left eye and a feeling 
that he needed a change of glasses. 

Vision at this time was: O.D., 20/25 with 
a +2.25D. sph. ~ —I1.5D. cyl. ax. 38°; 
O.S., 20/50 with a +0.25D. sph. ~ —1.5D. 
cyl. ax. 105° (1948 prescription). He stated 
that there was a marked change in the pre- 
scription for the left eye in 1948. 

Externally, the eyes were normal. The an- 
terior chambers were clear. Pupils were nor- 
mal in appearance and reflexes. There was 
moderate nuclear sclerosis in the right lens 
and marked nuclear sclerosis in the left lens 


with incipient cortical cataract changes in the 
lens periphery. The vitreous in both eyes 
contained some fine opacities but did not 
appear to be fluid in nature. 

The fundus of the right eye was normal 
except for slight enlargement of the disc 
with irregularity and pigmentation of its 
margins. There was a normal macular re- 
flex. The slight yellow cast to the disc was 
attributed to the nuclear sclerosis. Vessels 
were normal in appearance. No drusen were 
seen throughout the fundus. 

The fundus of the left eye showed a 
greatly enlarged disc with marked irregu- 
larity and considerable pigmentary changes 
about the disc margins. The disc appeared 
to be slightly elevated in certain areas and 
had a marked amber or yellow color. The 
irregularities of the disc did not resemble 
opaque nerve fibers. The pigmentary changes 
resembled those seen following mild inflam- 
matory reaction. The macula appeared to be 
normal. 

Peripheral fields showed moderate con- 
traction and an inferior nasal defect in the 
right eye. The left eye showed marked con- 
traction and nearly total loss of the lower 
half of the field. A manifest refraction did 
not appreciably improve the vision. The left 
eye had become 1.50 diopters myopic due to 
nuclear sclerosis. Intraocular pressure was 
20 mm. Hg in the right eye and 18 mm. 
Hg in the left eye (Schigtz), and has been 
repeatedly normal since the initial examina- 
tion, 

Past medical history and laboratory exam- 
inations were nonrevealing. 

Vision in the left eye on April 15, 1952, 
with the last correction (—1.5D. sph. — 
—1.,0D. cyl. ax. 112°) was only 20/200, im- 
proved to 2/50 with a —3.5D. sph. 
—1.0D. cyl. ax. 110°. The nuclear sclerosis 
is very marked and it is more difficult to 
view the left fundus clearly. The cataracts 


are slowly progressing and within a few 
years a cataract extraction may be necessary. 
The field changes in these cases are gen- 


| 
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erally considered to be slowly progressive. 
(Lantern slides illustrated the field changes 
over a period of approximately a year.) 


SCIENTIFIC PROGRAM 


Dr. R. Town.ey Paton, New York, pre- 
sented a paper on “Modern trends in kera- 
toplasty.” 

Richard C, Gamble, 
Recording Secretary. 


MADRID 
OPHTHALMOLOGICAL 
SOCIETY 


March 13, 1953 


RETINITIS PROLIFERANS AFTER TRAUMA 
Dr. ArJONA presented a patient who had 
suffered severe ocular trauma the preceding 
December, with complete loss of vision. The 
ophthalmoscopic picture was that of retinitis 


proliferans. The fundus showed two whitish 
“clouds” which surrounded the retinal vessels 
(above and temporally) and, in the perigh- 


ery, resolved into an extensive reticular 
plexus. In the macular region could be seen 
a similar network which was slightly bulg- 
ing (convex) as if it were cystic ; in the cen- 


ter of which was a tiny hemorrhagic point. 
MARFAN’S SYNDROME 


Dr. HerNanpez Benito read a paper on 
Marfan’s syndrome. He showed two broth- 
ers, one aged 13 years, the other seven years, 
both of whom showed bilateral luxation of 
the lens into the aqueous chamber, slight sco- 
liosis, a funnel-shaped and narrow thorax, 
long, thin upper and lower limbs, arachno- 
dactyly, little adipose tissue, and poor mus- 
cular development. The varicus pathogenic 
theories were reviewed—heredity, hormonal, 
congenital malformations, and lastly the 
theory of Weve. 

Discussion. Dr. Arjona said that this syn- 


drome and the syndrome of Marchesani were 
originally stated by the latter author to be 
entirely different, with different somatic 
manifestations. The opinion is not so rigidly 
held now as there are many overlapping 
symptoms. In both syndromes there is a 
weakness of the zonula associated with meso- 
dermal dystrophy. This may lead to sphero- 
phakia or to ectopia lentis. 

Dr. H. Benito closed the discussion by 
saying that one must heed the rule laid down 
by Maranon of the “multiplicity of congeni- 
tal malformations.” It is often very difficult 
to evaluate the symptoms as belonging to one 
syndrome or the other. 


MECHANISM OF CHOROIDAL RUPTURE 


Dr. Rio-Cabanas, after discussing the 
various theories of the production of trau- 
matic ruptures of the choroid, said that no 
one mechanism can explain all cases. The 
various mechanisms should all be explored. 
These include the optic nerve which like a 
semirigid stem opposes the displacement of 
the eyeball, possible rupture of the ciliary 
vessels, the role of the choroidal vessels, sud- 
den traction by the recti and oblique mus- 
cles, and the curbing action to displacement 
of the globe by the opposing pull of the 
vessels and nerves which enter or emerge 
at the posterior pole, as well as the opposi- 
tion by the walls and contents of the orbit, 
all of which together may explain rupture of 
the choroid. 

Discussion. Dr. ARJONA that he 
wanted to add one more factor to those men- 


said 


tioned, one of great value and propounded 
by Saemisch. It is the influence which the 
posterior ciliary arteries and the vorticose 
veins have in holding the choroid and pre- 
venting its displacement when the counter- 
acting forces are working. They act some- 
what like vault-supporting arches between 
which are weak zones which break (and al- 
ways present an arched form) because of 
the equatorial traction which the flattening 
of the eye produces. 
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Dr. Mario Esteban said that there were 
references to chorioretinal lesions produced 
at a distance by explosive waves, the results 
of the air vibration and shock without any 
traumatism by contact with the globe. In 
his Atlas of Ophthalmoscopy of the War, 
Lagrange has described many such lesions, 
the most frequent being laceration of the 
choroid at the posterior pole. 

Dr. Marin Amat said that the pathogen- 
esis of rupture of the choroid involved many 
factors, the most numerous of which were 
contributing factors; others act as constant 
elements. Of these latter, there are two: 

1, The counterstroke which is observed in 
contusions of the globe of moderate inten- 
sity and in contusions where only the retina 
seems to be affected ( Berlin’s edema). The 
edematous zone is greater in the region of 
actual trauma than at the opposite end 
(counterstroke action), except when the in- 
juring missile strikes anteroposteriorly. Then 
the zone of greatest edema is in the zone of 
the counterstroke. If the contusion is very 
violent, the effects of the counterstroke will 
involve the choroid. 

2. The second is a logical sequence of the 
first. As the eyeball is flattened and the 
sclera yields, the retina (except the part of 
the retina attached at the papilla and at the 
ora serrata) and the choroid have to slide 
on it. Since the choroid has its principal at- 
tachments to the sclera in the region of the 
penetrating posterior ciliary arteries, in the 
region of the posterior pole of the eye, and 
at the vorticose veins near the equator, but 
to a greater extent at the place of penetration 
of those arteries, it is easily seen that, as the 
choroid cannot yield, it will break in this 
region. 

It is probable that the short posterior cili- 
ary arteries are more numerous in the tem- 
poral zone because they have to supply the 
macular region and the retinal circulation is 
poor there. This may explain why the rup- 
ture is most common between the macula and 
the papilla. 


Dr. Rio Cabanas said that he was more 
in agreement with the theory of Hudelo. But 
this too cannot explain all cases of arcuate 
rupture of the choroid. He had seen a case 
in which the clinical picture accorded with 
the theory of Hudelo, but it is necessary to 
postulate accessory factors, some of which 
predominate in one case, others in another 
case. The role of the optic nerve may not 
be dominant, but he believes it plays some 
part. Unquestionably one of the fundamental 
factors in the vascular network which fixes 
the choroid and prevents its displacement 
explains many of the cases of rupture of 
the choroid. But he emphasized that all cases 
of traumatic rupture of the choroid cannot 
be ascribed to one theory or to one cause. 
Many jointly acting factors are involved. 


Joseph I. Pascal, 
Translator. 


COLLEGE OF PHYSICIANS 
OF PHILADELPHIA 


SECTION ON OPHTHALMOLOGY 


February 19, 1953 


Dr. Georce F. J. Kecry, Chairman 


GALACTOSE CATARACTS 


Dr. Epwarp CANNON AND Dr. JosePH 
Ritrer (by invitation) discussed the case 
of a four and one-half year-old girl with 
galactose cataracts. Her main signs and 
symptoms, in addition to zonular cataracts, 
were hepatomegaly, retarded physical devel- 
opment, elevated total blood sugar, and meli- 
turia. The specific sugar in the urine was 
identified by paper chromatography. Dis- 
cission was performed on one cataract, and 
the other did not regress after the child was 
on a milk-free diet for eight months; other 
symptoms did regress. 
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Galactosemia is considered an inborn error 
in the metabolism of ingested galactose. 
Galactose diffuses readily through body tis- 
sues and the physiopathologic aberration of 
various body structures and functions which 
is noted in this entity is probably on a toxic 
basis. There are considerable experimental 
data in the literature concerning in vivo and 
in vitro effects of galactose on rat lens. 

Discussion. Harry Green, Ph.D.: Our 
knowledge of the metabolic behavior of 
galactose may be summarized by the follow- 
ing equations : 


normal rate of glucose utilization by the 
lens for whatever reason may predispose to 
the development of cataract. 

The reactions just described were exam- 
ined for the purpose of speculating as to 
the ways in which excess galactose or the 
accumulation of galactose-1-phosphate could 
disrupt the sequence of events. 

It was tentatively suggested that in the 
normal lens small amounts of galactose are 
readily metabolized, presumably in accord- 
ance with these reactions. In’ galactosemia, 


Galactose + adenosine triphosphate 


Galactose-1-PO, + adenosine diphosphate (1) 


Galactose-1-PO, + uridine diphosphate glucose 4 


Glucose-1-PO, + uridine diphosphate galactose (2) 


UDPGa 


UDPG (2a) 


Glucose-1-PO, + Glucose-1,6-DiPO, 
Glucose-6-PO, + Glucose-1,6-DiPO, (3) 


The enzymes involved in the above reac- 
tions are, respectively, hexokinase, phospho- 
galactoisomerase, and phosphoglucomutase, 
while adenosine triphosphate, uridine di- 
phosphate glucose, and glucose-1,6-diphos- 
phate are the corresponding coenzymes. The 
product glucose-6-phosphate is subsequently 
metabolized in accordance with the classic 
glycolytic scheme of Embden and Meyerhof 
to pyruvic and lactic acid. Whether similar 
reactions occur in the lens is not known. 

In the normal lens the major source of 
energy is glucose, although the metabolic 
pathway that glucose travels to lactic acid in 
the lens is still not completely known. Muller, 
in 1937, found that with bovine eyes, as the 
age of the lens increases the rate of glucose 


disappearance is diminished. With the in- 
ception of cataract formation this rate is 
further decreased until in a mature cataract 


hardly any carbohydrate metabolism is 
measurable. It is reasonable to assume, there- 
fore, in our present state of knowledge of 


lens metabolism, that a slowing down of the 


however, the normal carbohydrate metabo- 
lism may be interfered with at any of the 
indicated stages, thereby causing a derange- 
ment in the mechanism for the generation of 
energy necessary for protein synthesis, fat 
metabolism, growth, maintenance of trans- 
parency, and so forth. 


SIMULATED PROGRESSION OF FIELD DEFECTS 
IN GLAUCOMA 


Dr. Rosert M. Day (by invitation) pre- 
sented an experimental and clinical study of 
three factors which simulated 
progression of the visual field defects in 
glaucoma. These three factors are: 

1. Loss of transparency of the ocular 
media (cataract formation, particularly of 
the diffuse nuclear type). 

2. Artificial myopia associated with ciliary 
spasm which results from the use of miotics 


may cause 


in nonpresbyopic eyes. 

3. Miosis. All of these factors cause a 
reduction in the intensity of the retinal stim- 
ulus by the test object. 
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The following conclusions were reached : 

1. Visual fields of nonpresbyopic patients 
with glaucoma should not be taken until af- 
ter any accommodative spasm induced by 
miotic therapy has subsided. 

2. In charting the visual fields in glauco- 
matous patients, the pupils should, ideally, 
be of the same size during subsequent ex- 
aminations. 

3. Increasing myopia associated with de- 
crease in the size of the visual field in glau- 
comatous eyes suggests the progression of 
lens changes. 

4. Increasing lens changes often explain 
the progression of visual field defects fol- 
lowing the control of glaucoma by either 
miotics or surgery. 

5. In following the course of glaucoma 
with visual fields, the status of the optical 
media should be carefully evaluated, for 
opacities (that is, cataract formation) may 
cause an apparent loss of field and so lead to 
unwarranted surgery. 

Discussion. Dr. Harold G. Scheie: The 
greatest benefit to be derived so far from 
the arguments between advocates of the 
neurovascular and the gonioscopic schools of 
thought regarding glaucoma has been in the 
management of the disease. 

Both schools emphasize the importance of 
distinguishing between acute and chronic 
glaucoma, and there is increasing agreement 
that a different therapeutic approach should 
be employed for each type. Surgical inter- 
vention is advised in acute congestive glau- 
coma, while chronic simple glaucoma should 
be treated medically as long as damage to the 
eye can be prevented by this means. 

The prime indications for surgery are 
uncontrolled tension or increasing visual field 
defects. Since the ocular tension and visual 
fields are of such importance, misleading re- 
sults from visual field studies are as unpar- 
donable as inaccurate tonometry. 

We should be thoroughly familiar with 
any factor which might simulate progres- 
sive visual field loss and serve as a false 


indication for surgery. Dr. Day has men- 
tioned refractive errors, miosis, and catarac- 
tous changes, all of which can cause apparent 
increase of visual field defects by reducing 
the intensity of the retinal stimulation from 
a test object of given size. He has men- 
tioned the precautions which should be 
taken, such as recording the visual acuity in 
younger people in whom artificial myopia 
might be induced by miotics. He also men- 
tioned the wisdom of recording the size of 
the pupil and urged taking visual fields at 
the same interval of time after instilling 
miotics. 

Care should be taken to recognize nuclear 
cataractous changes. This may be difficult 
through small pupils but, if the angles are 
open, the pupils can be safely dilated for 
examination of the lens and evaluation of 
the nervehead. I have never seen increasing 
visual field loss in the absence of progressive 
excavation of the optic nerve. 

Nuclear lens changes are usually accom- 
panied by increasing myopia. One's judg- 
ment should balance these against other clini- 
cal signs such as the level of tension, age of 
the patient, and other factors. Emphasis is 
to be placed on avoiding surgery in this 
type of glaucoma whenever possible. 

Increasing lens changes very frequently 
cause apparent loss of visual fields follow- 
ing normalization of tension by filtration 
procedures. We have seen several patients in 
one glaucoma clinic whose eyes seemed to 
have continued to deteriorate following nor- 
malization of tension by corneoscleral 
trephination. However, they all showed in- 
creasing myopia due to cataractous changes, 
as shown by Dr. Day, and following cataract 
extraction the visual fields returned to their 
original state. This serves as an argument 


against progressive loss of visual fields of a 
glaucomatous nature from purely vascular 
degeneration. 

Dr. George F. J. Kelly: Dr. Day’s pres- 
entation has been most interesting and very 
constructive. He has emphasized the im- 
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portance of the proper evaluation of visual 
fields. 

As he has stated, many times in glaucoma 
surgery it has been felt that the visual field 
lessened even though the tension was re- 
duced and stayed reduced, whereas the true 
situation was that the visual field had re- 
mained the same but was not properly sur- 
veyed. 

I think the findings in an eye that had 
cataractous changes in 1939, with an arcuate 
scotoma and then, in 1949, following opera- 
tion, no arcuate defect, are most unusual. The 
only explanation for this, as I see it, would 
be that the arcuate defect in 1939 was rela- 
tive. If that defect was absolute, and most 
arcuate defects are absolute, there should be 
no recovery. 

With regard to the contraction of the 
internal isopters, causing baring of the blind- 
spot, following the use of pilocarpine, I 
wonder whether the given explanation, 
namely miosis, explains the whole story. 
One would also have to think that maybe 
pilocarpine has some action on the vaso- 
motor system. 

I have seen many times in mild cases of 
glaucoma, where the visual fields showed a 
baring of the blindspot, that, following the 
use of pilocarpine, the internal isopters 
would be larger and no baring evident. 

Dr. Robert M. Day: I would like to thank 
the discussors. In answer to Dr. Kelly, my 
explanation for the disappearance of the 
arcuate scotoma when the cataract was re- 
moved was that the same size objects were 
used. A cataract in effect decreases the 
stimulation of the retina. In other words, it 
has the same effect as using a smaller test 
object. The arcuate scotoma was not charted, 
but my interpretation would be that it is still 
there and could be found with a smaller test 
object. As to the improvement of the field 
which occasionally occurs following the con- 
trol of tension, I am sure that another factor 
is responsible for that. This factor was not 
taken up at all in this discussion. 


CATARACTS IN ALLOXAN DIABETES 

Dr. Davin Naiworr, Dr. Irwin J. Pin- 
cus, Dr. Arno E. Town, ann M. E. Scort, 
B.S. (by invitation): Alloxan was injected 
in varying doses and varying rates intrave- 
nously into 107 rabbits. Of the 67 animals 
which survived after five days, 32 developed 
definite diabetes. 

Lens changes were observed in every dia- 
betic animal and these changes were seen in 
both eyes in which they were of equal sever- 
ity. It is felt that the lens changes occur in 
the first 24 to 48 hours after the injection 
of the alloxan and, when first seen, appear 
as an increased density or faint striations in 
the equator, 

The changes progress in a definite pattern 
and, at the end of the first week, can be 
seen as tiny vacuoles in the equatorial zone 
in the cortex. The vacuoles in turn appear 
to coalesce, more opacities form, and eventu- 
ally, by the 16th week, the lens is so cloudy, 
in severely diabetic animals, that the fundus 
cannot be seen. Slitlamp examination shows 
the changes to be most marked in the pos- 
terior cortex, and about the equator. 

Frequent examinations of the rabbits 
showed that the lens changes varied remark- 
ably from day to day. Although the pattern 
of the cataract development was constantly 
changing, a definite progression did occur, 
and its extent and severity apparently de- 
pended upon the severity and the duration 
of the diabetes. 

These diabetic animals lens 
changes, the degree of which fluctuated very 


showed 


greatly, and concomitant observations of the 
blood-sugar levels and urinary-glucose out- 
puts revealed striking fluctuations at the 
same time. These lens changes were of such 
a degree as to give the impression that, up 
to a certain point, they may be reversible. 

Discussion. Dr. Irving H. Leopold: As 
you know diabetes mellitus is not a disease 
entity but a syndrome characterized by hy- 
perglycemia and glycosuria. So defined, 
diabetes mellitus can be produced by several 
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experimental methods. This picture can be 
produced by removing the pancreas in ex- 
perimental animals. 

Recently, when the pancreas of humans 
who suffered malignancy of the pancreas 
were removed, the clinical symptoms of dia- 
betes mellitus resulted. The findings closely 
resembled those found in experimental pan- 
createctomy and in clinical diabetes, but the 
insulin requirements rarely exceeded 25 to 
40 units per day for a patient maintained 
on a diet of 250 gm. of carbohydrate, 100 
gm. of protein, and 100 gm. of fat. 

This may signify the existence of a hyper- 
glycemic factor in the pancreas, which is 
necessary to bring about the high blood- 
sugar levels that occur in clinical diabetes 


mellitus. Such a factor has been isolated 


from impure insulin and from the islets. 
By injecting anterior pituitary extracts 
daily and increasing the dose every few days, 
one can produce, in a dog, a diabetic state 
which persists indefinitely, although the in- 
jections are discontinued. The treatment 


must be continued for a few weeks, how- 
ever, before this state is obtained. The only 
discoverable change histologically is in the 
islets. They show varying degrees of in- 
volvement ranging from depletion of the beta 
cells to complete disappearance of the islets 
and their replacement by hyalin tissue. These 
animals differ from de-pancreatized dogs in 
several respects. They can survive for long 
periods of time without insulin. 

Repeated and prolonged injections with 
thyroid hormone damage the islets similarly. 
The histologic injury obtained, however, is 
less severe than that induced by anterior pi- 
tuitary extracts or by alloxan. A permanent 
diabetic state can be produced in this man- 
ner only if a portion of the pancreas has 
first been removed. 

It has been claimed that ingestion of ex- 
cessively large amounts of carbohydrates 
over a long period of time will first stimu- 
late and finally exhaust the islet cells lead- 
ing to their permanent destruction. This is 
an extremely difficult method with which 


to produce experimental diabetes mellitus. 

Another method is by the use of alloxan, 
and this is the one employed by Dr. Naidoff 
and his co-workers for their experiments. 
Alloxan is a specific poison for the beta cells 
of the islets. 

It is important to realize that, in a human 
with diabetes mellitus, gross microscopic 
changes in the pancreas are rare. Edema of 
the beta cells has been demonstrated. How- 
ever, usually no anatomic site for the clinical 
diabetes mellitus can be found. This fact 
must be kept in mind in evaluating any ocu- 
lar changes produced by experimental dia- 
betes mellitus. 

Of the several experimental methods for 
the production of diabetes mellitus, a few 
have been employed for the production of 
experimental cataracts. Dr. Naidoff and his 
group have used the method of alloxan. 
Foglia and Cramer employed pancreatec- 
tomy in 1944, and were able to develop cat- 
aracts in all rats from whom 95 percent of 
the pancreas had been removed. These cat- 
aracts developed within 50 days. When 80 
percent of the pancreas had been removed 
the cataracts developed more slowly taking 
approximately 200 days. 

There are several possible mechanisms by 
which cataracts may be formed in diabetes 
mellitus. They may result from hypergly- 
cemia. The observations of Dr. Naidoff and 
his co-workers tend to support this mech- 
anism, 

Patterson, in 1944, was able to produce 
cataracts experimentally by the intravenous 
injection of dehydroascorbic acid and related 
compounds in rats. A hyperglycemia is pro- 
duced with these agents through a mechanism 
of partial saturation of the renal-tubule re- 
absorption pathway for glucose. 

Patterson was able to correlate the onset 
of the cataracts with the severity of the hy- 
perglycemia. When the blood sugar was high, 
the cataracts developed in eight to 10 weeks ; 
when the blood sugar was lower, the cata- 
racts were slower to develop and were often 
unilateral. 
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Another possible mechanism is interfer- 
ence with enzyme metabolism within the lens. 

Bellows found that the glutathione con- 
centration of the lens was reduced within 
72 hours after the administration of alloxan. 
Dr. Naidoff and his co-workers have dem- 
onstrated that the earliest changes in the lens 
could be detected within 24 hours after the 
administration of alloxan. Thus, since gluta- 
thione depletion does not occur for three 
days, it would appear that this is not the 
fundamental fault, since the cataractous 
changes precede the glutathione depletion. 

Other mechanisms must be considered for 
the production of the cataracts. Edema and 
degeneration of the ciliary epithelium, as the 
result of hyperglycemia, perhaps might lead 
to lens changes on a nutritive basis. Altera- 
tions in the permeability of the capsule, hy- 
dration of the lens by alterations in osmotic 
pressure relationship, and hormonal imbal- 
ance are all possible routes by which the lens 
vacuoles, fissures, and opacities develop. 

Bellows and Shock (1950) noted that the 
earliest lens changes took place in the pe- 
riphery and consisted of small vacuoles. Dr. 
Naidoff and his co-workers were able to 
confirm this site of initial change. However, 
the experimental reports tonight showed the 
onset to occur within 24 hours. 

I was impressed with the fact that Dr. 
Naidoff, Dr. Pincus, and Dr. Town could 
employ a method that has been available 
for many years, and has been used repeat- 
edly by many workers for the production of 
cataracts, and by painstaking, careful, and 
thorough research add something to our 
knowledge of the formation of experimental 
diabetic cataracts. I look forward with great 
interest and anticipation to the continuation 
of these studies. 

Dr. I. S. TassMan: The results of ex- 


periments on animals of this kind do not 
always indicate what occurs clinically. There 
are one or two questions that arise with re- 
gard to the conclusions and the conduct of 
the experiment. | wonder whether ophthal- 
moscopic examination of the fundus of the 


eye was made in those eyes in which it 
was possible to do so, and whether or not 
it was possible to recognize the presence 
of any retinopathy. There are certain factors 
no doubt present in the diabetic state in 
humans which do not enter into a problem 
of this condition in rabbits. 

Becker and Friedenwald at the present 
time are conducting studies at the Wilmer 
Institute with regard to the occurrence of 
retinopathy in alloxan diabetic rabbits, and 
the effect of administration of corticotropin 
in diabetic rabbits. They have, up until the 
present time, I believe, found that reti- 
nopathy occurs in the diabetic rabbits who 
have also received corticotropin, The alloxan 
diabetic rabbits who have not received the 
corticotropin showed no retinopathy, I be- 
lieve, and in the control group or nondiabetic 
rabbit the retinopathy was absent. 

If a complete cataract develops in these 
cases, in the short period of time that was 
mentioned, it would prevent an ophthal- 
moscopic examination of the fundus, but in 
the other cases in which it was possible to 
examine the fundus, I wonder whether or 
not any evidence of retinopathy was present. 

As Dr. Leopold stated, there is decrease 
and loss of glutathione in the lens with the 
development of cataract, and in the mature 
cataract, even in humans, it has been found 
that glutathione is absent or almost entirely 
absent. However, I don't think Bellows 
should be given the credit for this. This was 
demonstrated long before by Adams in Eng- 
land, and at about the same time by some- 
one in this country whose name escapes me 
at the moment. 

Dr. JosepH WatpMAN: I merely wanted 
to know about the protecting action of Bal 
against alloxan, and Dr. Pincus told me that 
he didn’t go into that phase of it. 

Dr. Invinc H. Leorotp: Dr. Bellows was 
not the first to describe the loss of glutathione 
from the lens which developed a cataract 
from any toxic agent. However, he did ob- 
serve the loss of glutathione associated with 
the development of cataracts following the 
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administration of alloxan, and it is this fact 
which | mentioned tonight. 

Dr. Waldman asked concerning the pos- 
sibility of Bal being used to prevent or clear 
up the opacities of the lens induced by 
alloxan diabetes. Lazarow demonstrated, in 
1944, that the use of glutathione could pre- 
vent the damage to the islet cells by alloxan. 

Buschke attempted to prevent, by means 
of Bal, the development of cataracts follow- 
ing the use of naphthalene and galactose. 
Both of these toxic agents, naphthalene and 
galactose, cause a disappearance of gluta- 
thione from the lens. Buschke was unable to 
influence cataracts which had already started 
by employing Bal. Cysteine is a constituent 
of glutathione which contains the all-im- 
portant sulfhydryl radical. Others have 


shown that, if cysteine were employed prior 
to the development of galactose or naphtha- 
lene cataracts, the lens damage would be 
somewhat reduced. 

Dr. I. J. Pincus: | agree heartily with Dr. 
Leopold that the study of the eye in relation 


to metabolic disturbances is an extremely 
fascinating field. We have studied a num- 
ber of factors in our animals, and attempted 
to correlate these with the eye changes. 

Lipid analyses have been made of blood 
and liver and, although these were related 
to the blood-sugar level in a general way, 
there were exceptions which were quite strik- 
ing, and it was apparent that only an indirect 
relationship existed between the lens changes 
and the blood or liver lipids. 

Our animals were well studied in regard 
to their “diabetic” state. I think it of some 
interest that some of our animals have lived 
as long as a year after the administration of 
alloxan with blood-sugar levels as high as 
600 mg./100 cc. ; these animals appeared well 
nourished, frequently gained weight, and 
seemed quite well. Despite the fact that insu- 
lin was not administered to any of these 
animals, except for one small group, not one 
showed chemical or clinical evidence of 
acidosis. 

The alloxan-diabetic animal does not re- 


semble the usual diabetic patient, and this 
is particularly true of the rabbit. The only 
factors with which the eye changes were 
directly related were the blood-sugar levels, 
urinary glucose excretions, and the duration 
of the “diabetes.” 

Since the report from the Hopkins group 
we, too, have been interested in the retinal 
changes which they reported after ACTH. 
A group of rabbits severely diabetic follow- 
ing the injection of alloxan were given vary- 
ing dosages of cortisone. These animals 
promptly became very ill, they lost weight, 
and several died. The remainder were killed 
and a thorough study ‘of the kidneys, heart 
and retinas, as well as other tissues, showed 
no evidence of a vascular disturbance. 
Whether ACTH will have other effects we 
do not know. 

Our studies on the lens are continuing, 
and we hope to have more to report in the 
near future. 

Dr. Davip Natporr: Although most in- 
vestigators of this problem have stressed 
the similarity of alloxan diabetes to human 
diabetes, we have not made any attempt to 
correlate the two conditions in this study. 

I should have mentioned that the fundi 
of all the animals were examined routinely, 
but we were never able to demonstrate any 
diabetic retinopathy. We also tried to pro- 
duce diabetic retinopathy in alloxan-diabetic 
animals by injecting them with cortisone. 
Our rabbits immediately developed more se- 
vere diabetes, and died very soon thereafter. 

Again, no retinopathy was observed, but 
it should be stated that, in these rabbits, lens 
changes were severe enough to prevent a 
thorough examination of the fundus, and 
that the rabbits used had been severely dia- 
betic for a long time previous to the corti- 
sone injection. 

I would like to thank Dr. Leopold, Dr. 
Tassman, and Dr. Pincus for their very in- 
teresting and informative discussions. 


M. Luther Kauffman, 
Clerk. 
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AN OCULIST WITHOUT A PATIENT 

The circumstances surrounding the at- 
tempt of Sr. Arthur Conan Doyle to special- 
ize in diseases of the eye led not only to his 
decision to abandon his medical career, but 
also to a greater fame as creator of the in- 
comparable Sherlock Holmes. 

Following the birth of his daughter in 
January, 1889, a new feeling of parental re- 
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sponsibility came upon Dr. Doyle. He be- 
came aware, in spite of his steadily increas- 
ing literary success, that his life as a provin- 
cial practitioner of medicine was leading 
down the narrow path of mediocrity. He was 
falling, as he put it, into a rut. He often con- 
sidered concentrating his efforts in the field 
of literature but he was reluctant to give up 
his medical profession. 


On sudden impulse, the end of October, 
1889, Dr. Doyle decided to make a hurried 
trip to Berlin to attend a lecture and demon- 
stration on an alleged cure of tuberculosis by 
the famous Dr. Koch. His chance companion 
on this journey was a Dr. Malcom Morris of 
London. 

Dr. Morris had also been a provincial phy- 
sician but had come to London and estab- 
lished a successful practice as a skin special- 
ist in Harley Street. After long talks and ex- 
change of confidences, Morris urged Doyle 
to give up his practice in Southsea and seek 
a broader scope for his talents in London. 
Morris suggested that he start as a practi- 
tioner of some specialty, after some study on 
the continent. 

On learning that Doyle had been interested 
in eye work, and had been studying optics, 
doing refractions and ordering glasses in the 
Portsmouth Eye Hospital under Dr. Vernon 
Ford, Morris suggested that Doyle go to 
Vienna for six months, come back and start 
in London. “Thus you will have a nice clean 
life with plenty of leisure for your litera- 
ture.” 

It was not difficult to pack up and depart 
from Southsea. After eight years as a gen- 
eral provincial physician, his practice had 
dwindled, with so much of his time spent in 
writing. Leaving his daughter with his wife's 
mother, he and his wife arrived in Vienna in 
a snow storm, December, 1890. 

In his autobiography, Dr. Doyle states that 
his four months attending eye lectures at the 
Krankenhaus were somewhat of a disap- 
pointment ; he felt he would have learned far 
more if he had stayed in London. He pos- 
sessed fair knowledge of conversational Ger- 
man, having spent a year in a boy’s school in 
Feldkirch in western Austria during the 
earlier years of his schooling, yet he found 
it difficult to follow accurately the lectures 
filled with technical terms. 

Vienna in the year 1891 was at the height 
of its medical popularity. In that year the 
two University Eye Clinics were headed by 
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the famous Dr. Ernst Fuchs and Dr. K. 
Stellwag von Carion. 

The Viennese era of scientific ophthalmol- 
ogy, starting under the teachings of Prof. 
Ferdinand Arlt, attracted to Vienna students 
and patients from all over the world. Ernst 
Fuchs was Arit’s assistant from 1876 to 1880 
and succeeded to the professorship in 1885, 
following Professor Jaeger. Fuchs was a 
man of extraordinarily striking personality 
and scientific attainment and achievements ; 
his lucid teachings, clinical and pathologic in- 
vestigations, and writings gave to ‘Vienna 
fame not to be denied. 

Dr. Doyle does not mention his teachers 
in his autobiography. Professor Fuchs was a 
brilliant linguist but, according to his dis- 
tinguished son, Dr. Adalbert Fuchs, he did 
not give lectures in English. In all probabil- 
ity Doyle attended the lectures of both pro- 
fessors. Von Carion’s contributions to oph- 
thalmology include a Textbook of Practical 
Ophthalmology, a monograph on failure 
of accommodation, investigations of anoma- 
lies of refraction, and research on glaucoma 
and polarization of light in the human eye. 
Doyle may have been attracted to von 
Carion because of his interest in the field 
of refraction. 

After visiting with Landolt in Paris for a 
few days, Dr. Doyle returned to London in 
March, 1891. Landolt was the most famous 
French oculist at that time. Doyle considered 
the winter wasted in spite of the increased 
prestige of “having studied in Vienna.” 

In selecting his office in London, he sought 
one close to Harley Street whereby the out- 
standing oculists would possibly send him 
patients for refraction. He thought that they 
disliked to spend time in working out the re- 
fractive error, “which in some cases of astig- 
matism take a long time to adjust when done 
by retinoscopy” and might send patients to 
him. He considered himself capable of the 
work and liked it. 

He found quarters at 2 Devonshire Place, 
at the top of Wimpole Street and close to 
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famous Harley Street. For 120 pounds a 
year he obtained a front consulting room and 
part use of a waiting room. He humorously 
remarked that he was soon to find them both 
waiting rooms. 

Not a single patient crossed his threshold. 
However, the quiet hours in the consulting 
room were ideal for reflection and literary 
effort and resulted in some of his best Sher- 
lock Holmes’ adventures. Between the middle 
of April, a month after his return to London, 
and August, 1891, he finished six short stor- 
ies. Between the time the first adventure, 
Scandal in Bohemia, appeared in the July, 
1891, number of the Strand, and the sixth, 
The Man with the Twisted Lip in the De- 
cember, 1891, issue, Sherlock Holmes and his 
creator rose to the eminence of unfading 


literary renown. 

He kept his professional office open for 
five months, until August, 1891. Following 
a severe attack of influenza, he decided to 
cast aside his medical career and live en- 
tirely by his writing. 


Francis H. McGovern. 


THE NUMBERED INTERNATIONAL 
CONGRESSES OF 
OPHTHALMOLOGY 

The International Council of Ophthalmol- 
ogy was formed on July 14, 1927. Not less 
than 43 delegates from 24 different nations 
met in Schveningen and drafted the statutes 
for the future international congresses. To 
strengthen the basis of international inter- 
course and to secure its continuity, inde- 
pendently of political vicissitudes, Gonin 
had proposed the formation of an Interna- 
tional Association of Ophthalmologists with 
the individual ophthalmologists of different 
countries as members. Treacher Collins, on 
the other hand, seconded by von der Hoeve, 
had suggesteed a Federation of Ophthalmo- 
logical Societies with the national societies as 
members. The latter suggestion was accepted 

and, at the XIV Congress in Madrid in 1933, 


the federation was formed and its statutes 
accepted. By these statutes the International 
Council was made the administrative organ 
of the federation, retaining at the same time 
the final responsibility for the congresses. 
Provision was also made for an electing body 
of delegates from the member societies and 
an executive committee to operate for the 
council. 

At its session in Cairo in 1937, the Asso- 
ciation for Prevention of Blindness was af- 
filiated with the International Congress of 
Ophthalmology. The International Organ- 
ization Against Trachoma, founded at that 
meeting, was also affiliated and these two 
organizations became auxiliaries of the con- 
gress, The presidents of these two organiza- 
tions were made members ex officio of the 
council. These organizations have since then 
co-operated with the federation, synchroniz- 
ing the sessions of their council and delega- 
tion with those of the latter, 

While endeavors were made to hold con- 
gresses every four years, there were gaps 
from cancellation because of international 
political strife. Here is a list of planned con- 
gresses as held: 

Brussels 


New York 

Heidelberg 

VIII Edinburgh 

IX Utrecht 

XI 

XII ..... St. Petersburg 
XIII 
XIV 
XV 
XVI 
Since its foundation in 1927, the Interna- 
tional Council has met at least once a year. 
Together with the local committees, it has 
had four congresses and selected Montreal 


.. Amsterdam 

Madrid 

Cairo 
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and New York for the XVII Congress in 
1954, 

For several years the congresses were de- 
ferred because of strained international dip- 
lomatic relations in Europe. Following the 
Cairo meeting in 1937, a movement was in- 
augurated by Harry S. Gradle, Moacyr E. 
Alvaro, and Conrad Berens to organize a 
Pan-American Congress of Ophthalmology 
and, sponsored and abetted by the American 
Academy of Ophthalmology and Otolaryn- 
gology, a full-blown scientific meeting was 
held in Cleveland, Ohio, in 1940, and a per- 
manent organization established. The Inter- 
national Council at once recognized the Pan- 
American Association and concluded an 


agreement about synchronizing the Interna- 
tional and Pan-American Congresses so that 
a congress of either kind would take place 
every other year. 

The Pan-American Congresses have been 
held according to plan: 


I Cleveland, Ohio ........October, 1940 
II Montevideo, Uruguay November, 1945 
Ill Havana, Cuba ........January, 1948 
IV Mexico City January, 1952 


The V Pan-American Congress will be held 
in Santiago, Chile, January, 1956. The time 
and place of the XVIII International Con- 
gress of Ophthalmology will be determined 
by the council at their next plenary session in 
Montreal in September. 

William L. Benedict. 


OBITUARY 
EUGENE WOLFF 
(1896-1954) 


Eugene Wolff, F.R.C.S., ophthalmic sur- 
geon to the Royal Northern Hospital and 
surgeon to Moorfields, Westminster, and the 
Central Eye Hospital, died in London on 
February 25th. He was born at Oudtshoorn, 
Cape Province, South Africa, but came as a 
boy to University College School, Hamp- 
stead, from whict he went on to University 


College, London, and then to University 
College Hospital, where he was awarded the 
Lister Medal for clinical surgery in 1918. In 
the same year he was graduated from Lon- 
don University with the degrees M.B., B.S. 

Following a year’s service as captain in the 
South African Medical Corps, Mr. Wolff 
returned to University College in 1919 and, 
for the next eight years, pursued studies 
which enabled him to make valuable contri- 
butions to the anatomy and pathology of the 
eye. Meanwhile, clinical work was not neg- 
lected and he became house surgeon and af- 
terward ophthalmic registrar to the late 
Percy Flemming and Sir John Parsons at 
University College Hospital, as well as chief 
clinical assistant at Moorfields Eye Hospital. 
In 1927 he became a Fellow of the Royal 
College of Surgeons, England. 

During most of his years as demonstrator 
of anatomy at University College, Mr. Wolff 
found time to lecture on this subject in the 
Slade School of Art and to write his first 
book, Anatomy for Artists (1925), which is 
now in its third edition. There followed, in 
addition to a number of excellent papers, 
three fine books, Anatomy of the Eye and 
Orbit (1933), Pathology of the Eye (1934), 
and Diseases of the Eye (1937). All of these 
books are beautifully illustrated with his own 
drawings. The popularity and value of thesc 
books are shown by each going into several 
editions. 

Many American ophthalmologists serving 
in the European Theater during World War 
II remember Eugene Wolff with much grati- 
tude and affection for his many kindnesses to 
them during this trying period. 

In 1945, Mr. Wolff was elected a vice 
president of the Ophthalmological Society 
of the United Kingdom. He was also an hon- 
orary member of the Ophthalmological So- 
cieties of Belgium and of Greece, and a mem- 
ber of the Section of Ophthalmology of the 
Royal Society of Medicine and the Section 
of Ophthalmology of the British Medical As- 
sociation. 
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In 1923, Mr. Wolff was married to Lydia 
Abravanel of France, who with their daugh- 
ter, Audrey, survives him. 


CORRESPONDENCE 
STANDARD VISUAL ACUITY CHART 


Editor, 
American Journal of Ophthalmology : 


The internationally accepted nomencla- 
ture of visual acuity is another of those 
things about which not much is being done 
although (especially in years preceding in- 
ternational gatherings of ophthalmologists ) 
many people talk about it, The American 
Committee on Optics and Visual Physiology 
proves to be a laudable exception and the 
subcommittee it appointed did a masterful 
piece of work toward clarifying the under- 
lying issues. Everyone interested in this im- 
portant subject must have enjoyed the re- 
port published by the chairman of this sub- 
committee, Kenneth N. Ogle, in the July, 
1953, issue of THe JOURNAL. 

Before making any specific recommenda- 
tions on this topic, may I be permitted to re- 
peat some of the conclusions at which the 
committee arrived. One will, no question, 
fully agree with almost all of them. 

1. Test charts are just as important “to 
determine the effect of certain ocular dis- 
eases” as they are “to assist in the determi- 
nation of the refractive correction.”” Thus, 
although visual acuity charts are used pri- 
marily to determine refractive errors, “the 
design should be such that determination of 
visual acuity itself could be made with rea- 
sonable accuracy.” 

2. The Snellen notations, such as 20/20, 
5/6, or 14/16 are admissible only if the vis- 
ual-acuity determinations have been made at 
20 feet, 5 meters, or 14 inches, respectively. 

3. As to the design of test letters and test 
charts, the majority of the committee feel 
that a geometric progression in the size of 
letters of successive lines is desirable. 


4. A geometric progression in which the 
ratio of the size of one line of letters to that 
of the preceding line is about 1.25 is satisfac- 
tory. 

There are, I may add, 10, obviously equal, 
steps from 6/6 (or 5/5 or 20/20) to 6/60 
(or 5/50 or 20/200) in a geometrically pro- 
gressive system of this ratio, while there are 
only nine, and unequal, steps in the “interna- 
tional” decimal system. This, without ques- 
tion, assures the greater accuracy of the for- 
mer. 

7. The decimal system as well as the Snel- 
len notation has the basic assumption that 
1.00 represents “normal” vision. “It is un- 
fortunate that the term 20/20 and its desig- 
nation in decimal form has become a fetish 
in the popular mind.” 

8. The underlying factor in all visual- 
acuity testing is the resolving power of the 
eye. The letters are designed to measure, so 
far as possible, that resolution. Visual acuity 
should therefore be stated in terms of the 
quantity that is actually measured, that is, 
in terms of “the visual angle of resolution.” 

Though the subcommittee, for some rea- 
son, has not cared to be more specific in its 
recommendations, it obviously meant that 
visual acuity should be designated in terms 
of, say, “2 minutes” instead of 20/40, or 
5/10, if the minimum visual angle of resolu- 
tion happens to be two minutes. Should this 
recommendation be accepted by the coming 
congress, we would, I am quite sure, soon 
learn the new way of expressing ourselves. 
Reporting, for example, on the loss of vision 
in the course of a case of glaucoma, we 
would not say any more that the patient's 
vision deteriorated from 5/4 to 5/10, but 
that it dropped from 45 seconds to 2 minutes. 
We would possibly continue to add that vis- 
ual acuity was measured with a chart set at, 
say, five-meters distance, just as we usually 
state that the tonometer weight was, say, 7.5, 
even if we report that intraocular pressure 
was 32 mm. Hg. 

Whether or not we would continue to use 
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two numbers to express one value, this very 
point makes it obvious that the international 
committee which should finally issue such 
charts would have to issue a series of sets— 
different sets for those who test their patients 
at 5 m., 6 m., 20 feet, and so forth. 

Some “standard” set just would not suffice 
because even if that international body would 
decide for, say, 6 m. as the “standard” testing 
distance for its approved visual-acuity chart, 
1, for one, would still continue to have my 
chart set at 5 m. My examining room just is 
not long enough and | don’t care to use a 
mirror. Different test charts would thus be 
needed, for 4, 5, 6 m., and so forth, not to 
speak of 20 feet. 

And, if the committee feels that a report 
specifying the patient’s visual acuity as 
20/40 is accurate only if this acuity has been 
tested with a chart at 20 feet, one cannot see 
how, and why, the statement “2 minutes” for 
the same visual acuity should be more accu- 
rate, or even equally accurate, if it does not 
contain a second number specifying the test 
distance. 

The question that necessarily arises at this 
point is whether or not we would gain any- 
thing by such change in nomenclature and— 
at least in this correspondent’s mind—it is 
doubtful that we would. On the other hand, 
nothing is lost either in accuracy of measure- 
ment or in international communicability of 
results if, instead of the smallest angles of 
resolution (45 seconds and 2 minutes in the 
just-quoted case) one continues to refer to 
the distance at which those 45-seconds letters, 
or 2-minutes letters subtend one minute of 
are—and that, after all, is what we have been 
doing all along. 

Rightly or wrongly (and this correspond- 
ent feels quite rightly), the notion of “one 
minute” plays such a significant role in the 
history of determining visual acuity that one 
hesitates to give it up completely. 

Visual acuity of 5/10 does not mean, and, 
at least for me, does not even suggest an 
efficiency of 0.5. It simply means that the 
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subject was tested at 5 m. and that, at the 
test distance, he only read those letters, de- 
tails of which subtend one minute of arc at 
10 meters. But if 20/20 or 5/5, in the com- 
mittee’s opinion, still suggest the false “nor- 
mality” of 1.00 or 100 percent, then the best 
thing to do is to drop the numerator of these 
apparent fractions. 

In fact, the visual acuity of the just-quoted 
case of glaucoma could just as satisfactorily 
be described by stating that the patient’s 
visual acuity dropped from 4 m. to 10 m. or 
simply from 4 to 10. Adding that measure- 
ments were done at 5-m. distance, our state- 
ment would be as correct as the committee 
could wish. Our, statement would emphasize 
our awareness of the fact that what is in- 
volved in our report are visual angles and 
this is what the subcommittee wants our 
statements to emphasize. 

Besides, we would not confuse the uniniti- 
ated or the conservative. Both would im- 
mediately realize that what we now call a 
visual acuity of 4 or 10, taken at 5 m., is the 
same visual acuity which was previously 
called 5/4 or 5/10. 

In fact, the visual acuity chart of Walter 
B. Lancaster, published by the American 
Optical Company, carries just such designa- 
tion. The numbers 4 or 5 or 64, and so forth, 
next to the different lines of letters on the 
Lancaster chart, mean that the letters in 
those lines subtend a visual angle of one 
minute per detail, at the distance of 4 or 5 
or 64, and so forth, meters. There are no 
fractions, no decimals on this chart. Any 
suggestions of normal values or percentages 
is thus impossible. 

But this is only a minor feature of this 
excellent chart. The incorporation of the 
geometric sequence 1.25, recommended by 
the subcommittee, makes the Lancaster chart 
the best of all so far published charts, the 
adaptation of which this correspondent 
highly recommends. It would immediately 
eliminate the need for the publication of dif- 
ferent sets of charts. 
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As emphasized already, any of the present 
Snellen charts are, and any chart carrying 
the feature “one minute,” and so forth, as 
recommended by the subcommittee, would 
necessarily be, correct only when used at one 
certain and constant distance. 

The Lancaster chart is equally accurate 
whatever the testing distance. It can be used 
at the bedside, at, say, 2.5 m. At this distance 
it is obviously the letter corresponding to the 
Lancaster notation 2.5 which is the 20/20 
letter, the letter details of which subtend 
“one minute”; and the letter which carries 
the notation 25 corresponds to 20/200. It is 
equally usable for research work where 
greater test distances are preferable for 
greater accuracy. 

Stenstrom, his 
placed reading charts at 10 m. Obviously, at 
10-m. distance, it is the letter with the Lan- 
caster notation “10” details of which subtend 
“one minute” angles at the eye. 

If one uses the Lancaster chart routinely 
in the office, one quite naturally keeps the 
chart at some constant distance; all that is 
necessary in this case is to jot down one 
number. If one’s test chart is at 5 m., one will 
in the above given example have a record of 
visual acuity dropping from 4 to 10. And 
should this very same patient now be tested 
in consultation in another office where the 
Lancaster chart is at 6.25 m. (about 20 feet), 
one could confidently expect that there he 
will read the 12.5 line. (Originally, of course, 
he would have read the 5 line in this latter 
office. ) 

The geometric sequence of the Lancaster 
chart is mathematically not quite correct and 
this is another of its great practical advan- 
tages. Taking any step as the starting point, 
one will find that the letter of the next step 
is about (not exactly) 25 percent larger; 
that the fourth step is always 100 percent 
larger than the starting point; and that the 
third step is about 20 percent smaller than 
the fourth. 

Thus one finds “groups” of four, like 4, 
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5, 6.25, 8; or 5, 6.25, 8, 10; or 8, 10, 
12.50, 16, and so forth. Two groups together 
make seven steps and the seventh step is 
four times the starting step. The 10th step 
is always about 10 times larger than the 
basic step, thus the 10th step from 5 is 50, 
from 6.25 is 64, and so forth. Since the chart 
in my office is 5 m, from the patient, my 
record of the visual acuity that is now gen- 
erally designated as 20/200 is 50. 

Continental ophthalmologists should have 
little trouble getting used to Lancaster's de- 
signation since they use a metric system, a 
5- or 6-m. testing distance. (Actually, they 
should set the chart either at 5 or at 6.25 m.) 
But American ophthalmologists or optome- 
trists finding themselves in need to com- 
municate with a fellow clinician used to the 
“traditional” system would not experience 
great inconvenience either. Assuming a test- 
ing distance of 5 m., 5 means 20/20; 10 
means 20/40 ; 50 means 20/200, and so forth. 
Obviously, all that is needed is multiplication 
of the Lancaster number by four to get the 
correct denominator. 

However, there are certain limitations to 
the Lancaster chart, too. Registering its 
single numbers of designation is still not 
sufficient ; one still has to communicate, or at 
least keep in mind, the distance at which the 
chart was read. The notation “5” might mean 
20/20 for the one clinician who uses the 
chart at 5-m. distance; 20/15 for another 
whose chart is at 6.25 m.; and even 
20/10 for the research man with the 10-m. 
room, 

Testing visual acuity is, moreover, testing 
a performance and it is just not quite logical 
to tag a smaller number on a better perform- 
ance. An IO of 120 is “better” than one of 
90 and a visual acuity of 20/20 (the only 
good point in looking at it as a fraction!) is 
“better” than one of 20/200. . 

Besides, a performance should have a unit, 
a name of its own; it should not be expressed 
in other terms—be they angles or distances. 
One cannot see why, with all the “mach"'s 
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and “bel’’s and “hertz”’s we hear of lately, 
we should not distinguish our specialty by 
simply stating that the performance called 
visual acuity is to be expressed in a special 
unit, in “snellen.” 

A person whose angle of minimum sepa- 
rabile is “one minute” should be talked about 
as having a visual acuity of 50, or 60, or 100 
snellen. A person with better resolving 
power should be said to have a visual acuity 
of more snellen. And if resolving power is 
poorer, the number which characterizes this 
performance should be smaller 

The actual number is a matter of choice. 
One would think of 100 as first choice be- 
cause it is a round figure, were it not for the 
subcommittee’s strong feeling against 1.00 
or 100 which suggest normal, or 100 per- 
cent, or best. This feeling is probably wrong. 
I hardly ever fail to make some youngsters 
(and their parents) happy by telling them 
that their visual acuity is 120 percent 
or better than average, once they read 
the line under the 5 line of my Lancaster 
chart. 

The designation “60 snellen” for 20/20 
has also much to recommend it. The number 
60 reminds one of the 60 seconds which de- 
tails of the 20/20 letter subtend, and of the 
60 oxyopters in Blaskovicz’s very beautiful 
system. But possibly 50 snellen is the best 
choice for 20/20 vision, by reason of its 
easy memorization. 

Accepting this choice, one will say that a 
patient reading Lancaster's 5 at 5 m. sees 50 
snellen, and one reading Lancaster's 50— 
the 20/200 of the traditional nomenclature— 
sees 5 snellen. In fact, to the already avail- 
able Lancaster charts could easily be added 
some extra numbers so as to carry both nota- 
tions : 

(1) The notation of distance to which 
we have become conditioned through almost 
a century; and (2) the notation of a per- 
formance measured in its own units. As- 
suming that the chart is at 5 m. one will find 
that the following relationship exists : 


CORRESPONDENCE 


SNELLEN “SNELLEN” 


NOTATION 


LANCASTER 
NOTATION 


20/10 
20/12 
20/16 
20/20 
20/25 
20/32 
20/40 
20/50 
20/64 
20/80 
20/100 
20/130 
20/160 
20/200 
20/250 
20/300 
20/400 


One cannot help nowadays that the non- 
medical public partake in discussion of mat- 
ters relating to health and performance. A 
youngster, an anxious parent, a candidate for 


a job or a special branch of service, will want 
to “know what his vision is” and will always, 
and sometimes inaccurately, use terms of 
the common medical vernacular. 

Mothers come to the office reporting that 
the school nurse said their child’s visual 
acuity is 40. 

“Is this good or bad?’’—they continue. 
“The neighbor’s daughter sees 20. Is that 
better or worse ?” 

Why not have the numbers right? Let the 
mother report that the nurse said the child’s 
vision is 25, or still better, 25 snellen. If 
we can improve it to 50, we shall make her 
satisfied because 50 is more than 25 and we 
can tell her that it is “normal.” The public 
wants to know what “normal” is, even if 
we, among ourelves, only call it “average.” 
If we can improve it to 64 or 80, we shall 
tell her her child’s vision is “superior.” The 
objectionable term 1.00 or 100 percent will 
thus be avoided. 

Since, theoretically, any line of the Lan- 
caster chart is a potential 20/20 line, the 
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2 100 
3.125 80 
4 64 
5 50 
6.25 40 
x 32 
10 25 
12.5 20 
16 16 
20 12.5 
25 10 
32 8 
40 6.25 
50 5 
64 4 
80 3.12 
100 2 


BOOK REVIEWS 807 


“snellen” notation can be added according 
to the examiner's choice of testing distance. 
All that is necessary is to shift the third 
column of the table relative to the first. If 
visual acuity is being tested at 6.25 m. (about 
20 feet), 50 snellen of the third column has 
to be shifted to the level of 6.25. In this 
case one will find that Lancaster’s 16 equals 
our 20 snellen, his 25 our 12.5 snellen, his 
64 our 5 snellen or the traditional 20/200, 
and so forth. The sequence of snellens will 
remain the same and without any further 
data communicable. A person having a vis- 
ual acuity of 50 snellen will show the same 
visual acuity in any office, whatever the dis- 
tance of the chart. 

Once more, the feature of groups might be 
emphasized. Improvement of vision (or de- 
crease) by the same number of lines al- 
ways means the same gain (or loss) wher- 
ever one starts. There are three steps from 
50 snellen to half of it, to 25 snellen; again 
three steps from 25 snellen to half of it, 
12.5 snellen, and so forth. And there are al- 
ways 10 ample (and equal) steps from 
“average” (not “normal”’) to the ominous 
20/200 of “industrial blindness.” 

I plan to make a formal motion at the next 
international meeting to the effect that (1) 
the Lancaster chart published by the Ameri- 
can Optical Company be accepted as the 
standard visual acuity chart; and (2) that 
the “snellen” be accepted as the international 
unit of visual acuity. 

As meetings go nowadays, with their 
crowded schedules and 
time, these motions will again be delegated 
to a committee and no action taken. 

Tue Journat could do a great service 
in expediting this matter by (1) permitting 
other journals to reprint part, or ail, of this 
letter; and (2) by encouraging other letters 
to you. By the time of the September gather- 
ing, public opinion could be sampled well 


limited discussion 


enough for definite action. 
I expect that there will be discussion on 


my first suggestion. After all, the Lancaster 


chart is not the best possible chart so far 
as selection and form of letters, serifs, thick- 
ness of stroke, and so forth are concerned. 
But there could hardly be any dissent on my 
second suggestion. 

The word “snellen” is easily spelled and 
equally pronounced in every language and 
the name “Snellen” is known and has been 
known to millions of ophthalmologists, op- 
tometrists, nurses, dispensing opticians, pub- 
lic health officials all over the world and his 
chart hangs in the office of every practicing 
physician. 

(Signed) Arthur Linksz, New York. 


BOOK REVIEWS 


PHysioLoGy or THE Eye, VoLUME 2: VI- 
sion. By Arthur Linksz, M.D., New 
York, Grune & Stratton, 1952, 869 pages, 
248 figures, bibliography, author and sub- 
ject indices. Price : $19.00. 

To ophthalmologists interested in action 
rather than thought, the field of the psycho- 
physiology of vision is largely terra incog- 
nita. Now that this fine monograph by 
Linksz is available the American Board of 
Ophthalmic Examinations may do well to 
place more emphasis on the subject than 
hitherto. Some time ago a candidate for the 
Board questioned by an examiner about the 
horopter replied that though he had seen the 
instrument he had never used it. 

The lack of parallelism between objective 
stimulus and subjective interpretation has 
created historic conflicts such as that of 
Goethe versus Newton due to overemphasis 
of one phase or the other of this duality. 
Though Linksz has a flair for subjectivism 
and has been thinking through the problems 
of vision from this standpoint for over 15 
years, his approach is well balanced and the 
diverse contributions of Ames and Lancaster 
are analyzed with equal reverence. The 
board implications of the subject range from 
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philosophy—the problem of knowing—to the 
history of art, and the various challenges are 
fairly met. 

The description of size lenses is too dif- 
fuse because of an obvious effort to avoid 
mathematics. The introduction of the for- 
mula of a zero-power lens would certainly 
have simplified the explanation. In color vi- 
sion no other ophthalmologic text is so de- 
tailed and up to date in the data presented. 
In discussing binocular vision, Linksz con- 
siders fusion and divergence as purely re- 
flex processes and finds no need to assume 
special centers for these functions. “A name 
given to a concept does not turn that concept 
into a fact.” 

Through oversight, the review of this im- 
portant book has been delayed until now. 
It is hoped, however, that this late notice 
may give a fresh stimulus to this significant 
work. 

James E. Lebensohn. 


Diseases OF THE Retina. By Herman EI- 
wyn, M.D. Philadelphia, The Blakiston 
Company, 1953. Second edition, revised 
and augmented, 697 pages, 243 illustra- 
tions, 20 in color, index. Price. $12 :00. 


The second edition of this excellent work, 
coming so soon after the appearance of the 
first edition, is an index of its popularity and 
usefulness, not only to ophthalmologists but 
also to general practitioners, internists, neu- 
rologists, and advanced students in ophthal- 
mology. 

In addition much new knowledge concern- 
ing many diseases that affect the retina has 
been acquired since the first edition, and 
the author has found it necessary to revise 
some of the chapters (for example, essential 
hypertension, diabetic retinopathy) and add 
others (for example, retrolental fibroplasia, 
ocular tuberculosis, sarcoidosis, toxoplasmo- 
sis). There are new illustrations, some in 
color, and the printing is exceptionally well 
done. 


This is an exceedingly useful and valuable 
book, well annotated, with satisfactory refer- 
ences and index. It deserves the popularity 
given its predecessor. 


Derrick Vail. 


Tue FLoatinG Contact Lens. By Dr. Otto 
Kniisel. Basel, S. Karger, 1953. 63 pages, 
36 illustrations, some in color. Bibliog- 
raphy. Price: s Fr. 7.30. 

This small monograph on the “fluidless 
contact lens” acquaints the European oph- 
thalmologist and technician with the Tuohy 
lens. After a brief historical introduction, 
there is a presentation of pertinent mathe- 
matical and optical facts. The author points 
out that Birki’s simplified formula is not 
quite satisfactory because it neglects the ef- 
fect of the “water lens.” 

Kniisel first performs an objective and 
subjective refraction and expresses any as- 
tigmatism present in the form of a minus 
cylinder, The minus cylinder can be disre- 
garded. He determines the value of the re- 
sulting sphere for a position at the apex 
of the cornea. Next, he inserts an afocal 
contact lens that fits the cornea well, repeats 
the refraction, and calculates the new value 
for the vertex of the cornea. The difference 
between these two values indicates the re- 
fractive power of the concave water lens. 
The value determined for the anterior princi- 
pal point is incorporated into the definitive 
lens. 

Two curves, one for the phakic and one 
for the aphakic eye, give an excellent graphic 
demonstration of the difference in magnifi- 
cation of the retinal image due to a spectacle 
and corneal lens respectively. 

Kniisel suggests that patients who might 
benefit from telescopic lenses should wear a 
strong myopic corneal lens as the ocular with 
an ordinary plus lens in a frame as the objec- 
tive. Such an arrangement is less conspicu- 
ous and more comfortable than the custo- 
mary telescopic glasses. At the same time, it 
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affords a wider visual field. This principle 
is, of course, not an original one. 

In the chapter on fitting the lens, Kniisel 
describes the technique of Tuohy, Anderson, 


and Salvatori. He finds it easiest to insert 
the lens by means of a suction cup. He 
brings the lens within one or two millimeters 


of the cornea and exerts a slight pressure 
on the cup causing the light lens to be blown 
against the cornea. This is less irritating to 
the eye than the customary procedure. 

Note the author’s patience in gradually in- 
creasing the period in which the lens should 
be worn. For an entire week, it is not left 
in place for more than two hours. After one 
week, the duration is increased one-half hour 
every day. He takes great pains in selecting 
not only the proper radius but also the right 
diameter for the lens. A lens with a diam- 
eter that is too small and moves too freely 
could easily create the false impression that 
the radius is too big. 

Though Anderson thinks that the lens can 
touch the cornea and yet be tolerated, the 
author believes that the faint glow of an 
Argon lamp is too weak to render the 
fluorescein film visible. However, with 
stronger light, a thin fluorescein film can 
always be demonstrated if the lens is toler- 
ated. 

Salvatori prefers lenses with a radius 
shorter than that of the cornea. In his opin- 
ion that is the best way to avoid corneal 
erosions. 

Kniisel uses a one percent aqueous solu- 
tion of Trypan blue as a vital stain in addi- 
tion to fluorescein. Whereas, the latter does 
not stain the cells themselves but the inter- 
stices, the former actually stains cells and 
allows for much finer differentiation of any 
damage—according to the amount of dye 
accepted. On that basis, the postulate which 
rules out a contact lens that touches the cor- 
nea is changed to a postulate which rules out 
a contact lens that damages the cornea: The 
pressure of a well-fitting lens is no greater 
than that of the lids. A well-fitting lens can 
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be tolerated for 12 hours or more without 
provoking fluorescein—positive points on the 
cornea ; it floats freely over the corneal sur- 
face. 

As an additional aid for evaluation of a 
proper fit, Kniisel instills a drop of liquid 
paraffin, and adds Sudan Red. The size of 
the resulting droplets and their distribution 
enables one to judge the adequacy of the 
lens. At first, winking of the lids causes a 
whirl of droplets distributed rather evenly 
over the entire surface of the cornea. After 
a while, the droplets are absent from the 
periphery and remain only over the center 
of the cornea in a stationary position. 

One chapter is devoted to representative 
cases, including keratoconus, corneal mac- 
ulae, aphakia, and excessive myopia, Knisel 
would consider keratoplasty for corneal 
opacities only after attempts to improve the 
visual acuity by means of contact lenses have 
been unsuccessful. 

Being different from most writers whose 
enthusiasm for their subject carries them 
away, Kniisel is quite strict in his indica- 
tions and conclusions, His little brochure 
should create an important impetus for 
wider acceptance of the Tuohy lens in 
Europe. His plea to ophthalmologists to co- 
operate to a fuller extent with the technician 
and to familiarize themselves with the few 
and simple principles pertaining to a per- 
fect fit of the fluidless lens are of general 
significance. 

Stefan Van Wien. 


PirurtaRY CHROMOPHOBE ADENOMAS: 
NevroLocy, MeTaso.isM, THerary. By 
John I. Nurnberger, M.D., and Saul R 
Korey, M.D. New York, Springer Pub- 
lishing Co., Inc., 1953. 282 pages, cloth- 
bound, with illustrations, bibliography, 
and index. Price: $7.00. 

This book may be divided into three sec- 
tions: the first dealing with the anatomy, 
embryology, and physiology of the pituitary ; 
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a second dealing with the signs and symp- 
toms of pituitary chromophobe adenoma, and 


a brief third section covering therapy. 

The section on anatomy calls again to our 
attention the relationship of the pituitary 
laterally with the cavernous sinuses and their 
contents, namely the internal carotid artery 
and the third, fourth, sixth, and three divi- 
sions of the trigiminal nerve ; superiorly with 
the optic chiasm and the third ventricle ; an- 
teriorly with the anterior communicating ar- 
tery and the frontal lobes; and posteriorly 
with the hypothalamus. The familiar dia- 
grams of the four possible relationships of 
the optic chiasm to the pituitary and the ar- 
rangement of the nerve fibers in the chiasm 
are included. A diagram demonstrating the 
progression of the visual fields in a typical 
pituitary lesion (clockwise in the right eye 
and counterclockwise in the left eye) is 
helpful. 

The second section dealing with signs 
and symptoms is of particular interest to 
ophthalmologists. The analysis, based upon 
117 critically selected cases of chromophobe 
adenoma, shows the incidence of visual dis- 
turbances as an initial complaint to equal that 
of all the other introductory symptoms com- 
bined; moreover, in those instances where 
diminution of visual acuity and/or visual 
field defects were not the primary events, 
they later accompanied the other presenting 
complaints. 

The following data indicate the distribu- 
tion of the presenting symptoms: defects 
in visual acuity and/or fields, 62 cases (47 
percent) ; headache, 26 cases (20 percent) ; 
sexual dysfunction, 22 cases (17 percent) 
with the following symptoms: amenorrhea 
(15 cases) and impotence (seven cases). 
The remaining symptoms were distributed 
among 21 cases (16 percent) and included: 
extraocular muscle palsies, four cases ; hypo- 
adrenalism, three ; drowsiness, three ; asthe- 
nia, two; seizures, two; polydipsia and poly- 
uria, one ; gaze palsy, one ; hemiparesis, one ; 
visual hallucinations, two. | 
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The visual disorders ranged from a simple 
diminution of vision to bilateral blindness. 

Pupillary size and reactions were specifi- 
cally recorded in only 21 of the 117 cases. 
In the majority of these 21 cases the pupil 
was larger on the same side in which the 
visual field defect was greatest. The explana- 
tion for this is weak. 

Extraocular muscles palsies were present 
in four cases, indicating spread of the ade- 
noma laterally into the cavernous sinus. The 
third nerve is more frequently affected, fol- 
lowed by the sixth. Conjugate paralysis when 
present indicates involvement of the frontal 
lobe. Papilledema was present in seven cases 
or six percent of the total number of cases. 

In 96 of the 117 cases, defects in the visual 
fields were present: bitemporal hemianopia, 
57 ; blindness in one eye with a temporal de- 
fect in the other eye, 19; homonymous 
hemianopia, three; temporal defect in one 
eye with a central scotoma in the other eye, 
four ; blindness in one eye with a generalized 
construction in the opposite eye, four; bi- 
lateral contraction of the fields, two; bilat- 
eral blindness, four. 

Only five percent of these patients who 
complained of visual disorders or who 
showed defects in the visual fields failed to 
show any ophthalmoscopic evidence of optic 
atrophy. 

In the third section dealing with therapy 
the pituitary adenoma are classified into 
three groupings : group I, visual acuity in one 
eye better than 20/50 and in the other better 
than 20/100 with satisfactory visual fields 
and no extraocular muscle involyment or evi- 
dence of impaired motor power, or obvious 
psychologic or endocrine defects. 

Group II, visual acuity with a minimum 
of 20/50 in one eye and a minimum of 
20/200 in the opposite eye and satisfactory 
fields with only a minimal or nominal evi- 
dence of impaired motor power, psychologic 
or endocrine disturbances. Group IIT visual 
acuity worse than 20/50 in one eye and 
worse than 20/200 in the opposite eye with 
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or without satisfactory fields and evidence 
of major motor, psychologic, and endocrine 
dysfunction. 

The authors feel that Groups I and I] 
should receive radiotherapy accompanied 
by frequent general and visual examinations. 
They feel that improvement with roentgen 
therapy is seen within four to six weeks 
and little is to be expected if a diminution 
of pathologic signs is not apparent at that 
time. Surgery is then advised. 

Group III presents a problem in treat- 
ment. They feel that a delay of one month 
during which radiotherapy is attempted will 
not affect the outcome adversely and if no 
progress is made during the month of radio- 
therapy and one additional month thereafter, 
surgery must be resorted to. 

An extensive bibliography and simple in- 
dex follow. This book should be of partic- 
ular value as a reference to those ophthal- 
mologists whose practice is closely linked 
with that of the neurologists and the neuro- 
surgeon. 

Joseph E. Alfano. 


GLIOMA OF THE RETINA AND PSEUDOGLI- 
oMAS. (In French.) By Mare Adrien 
Dollfuss and Bertranne Auvert. Paris, 
Masson et Cie, 1953. 525 pages, 101 il- 
lustrations. Price: Not listed. 

This impressive well-organized volume 
deals with one of the most interesting, as 
well as most distressing, problems in oph- 
thalmology. 

A preliminary chapter discusses the termi- 
nology of malignant retinal tumors of chil- 
dren. The authors retained the controversial 
name of glioma because of its precise clinical 
and etiologic significance, at the same time 
emphasizing that “glioma” does not refer to 


the anatomic-pathologic classification of the 
tumors. 

After a short historical review, the main 
subject, retinal glioma, is introduced in Part 
I. Successive chapters discuss in systematic 
manner the hereditary characteristics, the 
pathologic picture, and the clinical develop- 
ment. The difficulties of the diagnosis and 
differential diagnosis, especially in children 
over three years of age, are analyzed, The 
diagnostic importance of X-ray studies for 


possible calcifications is stressed. A so-called 


exploratory paracentesis of the vitreous is 
thoroughly condemned. 

The detailed description of the present-day 
concepts in the treatment of glioma and a 
comparatively optimistic outlook is the most 
outstanding feature of this study. For the 
monocular affection, and 
cision of the orbital part of the optic nerve 
is the only recognized treatment. Prophylac- 
tic irradiation is indicated only in invasion 
of the optic nerve. In bilateral disease the 


enucleation eX- 


more extensively affected eye should be re- 
moved. The second eye should be removed 
also, if more than one-third of the retina is 
involved, if a seeding into the vitreous had 
taken place, or if the tumor should be excep- 
tionally prominent. In such a situation the 
necessary irradiation dose would have to be 
so large that the eye could not survive. In 
case the tumor in the second eye includes less 
than one-third of the retina irradiation is 
indicated. 

The second part of this book is devoted 
to the “pseudogliomas,”’ of which term the 
authors do not approve. The comprehensive 
bibliography, arranged according to chap- 
ters, refers only to more recent years. For 
earlier literature the bibliography included 
in the papers by Wintersteiner, Marwas, and 
Lagrange are recommended. 

Alice R. Deutsch. 
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ABSTRACT DEPARTMENT 


Epitep sy Dr. F. Herpert HAeSSLER 


Abstracts are classified under the divisions listed below. It must be remembered that any given paper 
may belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all of 
the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


. Anatomy, embryology, and comparative oph- 
thalmology 

. General pathology, bacteriology, immunology 

. Vegetative physiology, biochemistry, pharma- 

cology, toxicology 

Physiologic optics, refraction, color vision 

Diagnosis and therapy 

Ocular motility 

. Conjunctiva, cornea, sclera 

wre, sympathetic disease, aqueous 
Glaucoma and ocular tension 


1 

ANATOMY, EMBRYOLOGY, AND COM- 

PARATIVE OPHTHALMOLOGY 
Francois, J., Rabaey, M., and Vander- 
meersche, G. The ultrastructure of the 
pigment granules of the retinal epithelium. 

Ann. d’ocul. 186 :896-900, Oct., 1953. 
Studies of pigment granules of the 
retinal epithelium of man, mammals, 
amphibians and fish, with the electron 
microscope, show that: 1. the pigment 
granules of the retinal epithelium have 
no internal structure, 2. their surface is 
irregular and scaly, 3. they have no fila- 
mentous prolongations, 4. they have a 
very pronounced polymorphism, and 5. 
they are rapidly destroyed by chloramine. 

John C. Locke. 


Grafflin, A. L., and Corddry, E. G. 
Studies of peripheral blood vascular beds 
in the bulbar conjunctiva of man. Bull. 
Johns Hopkins Hosp. 93:275-289, Nov., 
1953. 


The painstaking and doubtlessly labori- 
ous observations which are reported in 
this essay are documented with unusually 
beautiful drawings. In this supplement to 
earlier studies, selected vascular patterns 
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. Crystalline lens 

. Retina and vitreous 

. Optic nerve and chiasm 

. Neuro-ophthalmology 

. Eyeball, orbit, sinuses 

. Eyelids, lacrimal apparatus 

. Tumors 

. Injuries 

. Systemic disease and parasites 
. Congenital deformities, heredity 
. Hygiene, sociology, education, and history 


in normotensive young adults have been 
analysed and illustrated. The patterns 
exhibited endless variety and lack recog- 
nizable structural and functional units 
that are built around capillary-like “thor- 
oughfare” channels such as those found 
by Chambers and Zweifach in other capil- 
lary beds. There are, however, numerous 
arterio-venous communications through 
which rather large amounts of blood can 
be delivered into the veins when the 
capillaries are closed. (10 figures, 11 ref- 
erences) H. Haessler. 


Hart, W. M., and Peckham, R. H. 
Changes in specific gravity of the grow- 
ing crystalline lens. A.M.A. Arch. Ophth. 
50 :174-178, Aug., 1953. 

After a discussion of chemical changes 
in lenses with age the authors describe 
their method of investigation of the spe- 
cific gravity of the rat lens. They have 
plotted a curve showing the relationship 
of the specific gravity and the age of the 
rat lenses. The curve indicates a matura- 
tion process, which reaches its peak 150 
days after fertilization. Beyond this point 
there is no further increase in specific 
gravity with age. (2 charts, 8 references) 

R. W. Danielson. 


1 
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Koch, C. Vitreous filaments. Observa- 
tion on the vitreous of the tuna fish. Oph- 
thalmologica 126 :58-63, July, 1953. 

From the vitreous of a fresh tuna eye 
threads can be drawn out which upon con- 
tinued stretching form unstable filaments 
of microscopic thickness and characteristic 


structure. (5 figures, 10 references) 
Peter C. Kronfeld. 


Llombart, A., and Fornes, E. Charac- 
teristics of the sympathetic innervation of 
the iris. Arch. Soc. oftal. hispano-am. 13: 
1107-1142, Oct., 1953. 

This extensive report of the authors’ 
studies of the sympathetic innervation of 
the iris of the horse, dog, rabbit and man 
is preceded by a review of the anatomy 
of the iris, the technical difficulties which 
account for the errors of former investi- 
gators, and a brief review of the literature. 
To demonstrate the fine fibers of thin iris 
sections the authors depigmented the tis- 
sue with a concentrated solution of so- 
dium perborate which does not interfere 
with the staining of nerve fibers. By the 
use of strong silver stains the fine fibrils 
could be stained and identified. As the 
microphotographs show, the distribution 
of the sympathetic innervation of the iris 
follows a definite pattern. The fibers enter 
from the ciliary processes and proceed 
radially in the stroma of the iris; some 
terminate in a plexus in the sphincter of 
the iris, and some end in its retromuscular 
portion. There are three morphologic 
components of the sympathetic innerva- 
tion; the corkscrew fibers, the interstitial 
cells, and the terminal ramifications de- 
rived from these cells. The corkscrew 
structures in the stroma are believed by 
the authors to be adaptations to the con- 
tractility of the iris, stretching with mio- 
sis, and condensing in mydriasis. There 
are no ganglion cells in the iris; it is be- 
lieved that the cells described as ganglion 
cells by some investigators were inter- 


stitial cells mistaken for ganglion cells. 
The interstitial cells of Cajal which form 
a vast plexus are the most important ana- 
tomic unit of this innervation. So far, no 
one has described the significance of these 
cells as intermediaries, and their influence 
on the chromatophores, the dilator mus- 
cle, and the posterior pigment epithelium. 
The chromatophores are innervated by 
cell contact with processes of the inter- 
stitial cells; these processes, touching the 
walls of numerous cells, influence nu- 
merous chromatophores at the same time. 
The posterior pigment epithelium is in- 
nervated in a similar manner. The authors 
believe that the continuity of the inner- 
vation indicates that the sympathetic par- 
ticipates in the metabolism of melanin 
and influences the function of the chroma- 
tophores and the pigment epithelium, The 
innervation of the sphincter, in the horse 
at least, has a specific arrangement, which 
they designate as the “preterminal spiral 
structure.” (25 figures, 11 references) 
Ray K. Daily. 


Wolff, Eugene. The so-called medial 
root of the optic tract is essentially a 


visual commissure. Brain 76:455-456, 
Nov., 1953. 

There is no line of demarcation between 
the medial and lateral portions of the 
root of the human optic tract, and there 
is no real difference in their termination in 
the lateral geniculate body. Guddens com- 
missure probably does not occur in man. 
(4 figures, 3 references) 

Robert A. Moses. 


2 
GENERAL PATHOLOGY, BACTERIOLOGY, 
IMMUNOLOGY 

Fazakas, Alexander. Comprehensive re- 
port of mycotic infections of the eye. Oph- 
thalmologica 126 :91-109, Aug., 1953. 

The well known Hungarian author has, 
for a good many years, been engaged in 
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mycologic studies of diseases of the an- 
terior segment of the eye. He now gives 
a comprehensive report on his findings. 
Cultures for fungi gave a positive result 
in 253 (25.5 percent out of 992 individuals 
with normal eyes and in 820 (36.4 per- 
cent) out of 2,210 individuals with dis- 
eased eyes. In most of these instances of 
positive cultures the organism could be 
identified as to species. In only 35 cases 
was the ocular disease entirely attributa- 
ble to the mycotic infection. These were 
cases of mycotic keratitis, meibomiitis, 
canaliculitis, blepharitis and conjunctivi- 
tis. In another group fungi played the 
part of a secondary invader and influenced 
the course of the disease favorably or un- 
favorably. (19 references) 
Peter C. 


Kronfeld. 


Fine, M., and Flocks, M. Hemagglu- 
tination test of Middlebrook and Dubos in 
ocular tuberculosis. A.M.A. Arch. Ophth. 
50 :163-173, Aug., 1953. 

Tests for the diagnosis of ocular tuber- 
culosis are rather unsatisfactory. The 
skin test is inadequate in some respects 
and may even be dangerous in tuberculo- 
sis of the eye. The authors’ study of 101 
patients suggests that the Middlebrook- 
Dubos hemagglutination test may be of 
considerable value in the diagnosis of 
tuberculosis of the eye. (2 charts, 3 tables, 
12 references) R. W. Danielson. 


3 
VEGETATIVE PHYSIOLOGY, BIOCHEM- 
ISTRY, PHARMACOLOGY, TOXICOLOGY 


Fujino, H. Influence of some surface 
active agents on the absorption of sul- 
fonamides applied in the cul-de-sac. Acta 
Soc. Ophth. Japan 57 :1347-1357, Nov., 
1953, 


When such active surface agents as 
aerosol IB, are added to an aqueous sus- 
pension of sulfonamides, the absorption of 
the latter in the cul-de-sac is considerably 
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accelerated. The absorption will be re- 
tarded, however, when propylenglycol or 
carbowax coexist. (6 figures, 1 table, ¥ 
references) Yukihiko Mitsui. 


Harris, John E. Pharmacology and tox- 
icology. A.M.A. Arch. Ophth. 50 :192-247, 
Aug., 1953. 

In this complete annual review of phar- 
macology and toxicology the discussions 
of antibiotics, histamine and cortisone are 
particularly interesting. (372 references) 

R. W. Danielson. 


Hofmann, Hans. Nor-adrenalin in oph- 
thalmology. Klin. Monatsbl. f. Augenh. 
124 :63-76, 1954. 

In this careful clinical and pharmaco- 
logical study the various applications of 
nor-adrenalin are discussed. It was first 
used as drops in the conjunctival sac. In 
0.05-percent concentration it constricts 
the conjunctival vessels. The effect is 
briefer and occurs later than with adrena- 
lin in the same concentration. A 2-percent 
solution proved to be a good mydriatic 
(with great individual variations). The 
mydriasis can easily be overcome with 
l-percent pilocarpine. It is useful in iritis 
with secondary glaucoma. A 2-percent 
solution can be used as a hemostatic 
agent. When | cc. of a 0.05-percent solu- 
tion was injected subconjunctivally the 
mydriasis was maximal. The influence on 
the intraocular pressure was small and 
unpredictable. Nor-adrenalin be 
added to procaine, The effect is the same 
as with adrenalin, but shorter. (2 charts, 
79 references) Frederick C. Blodi. 


Kishimoto, M. Pituitary removal and 
vitamin B, content in the eye. Acta Soc. 
Ophth. Japan 57:1409-1418, Nov., 1953. 

After removal of the pituitary body in 
the rabbit, there is a change in the per- 
meability of the blood-spinal fluid and the 
blood-aqueous barrier. A reduction of vi- 
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tamin B, in the spinal fluid and aqueous 
results. (3 tables, 21 references) 
Yukihiko Mitsui. 


Kojima, K., and Nagaya, Y. Histochem- 
istry of the retina. Acta Soc. Ophth. 
Japan 57 :1337-1347, and 1478-1480, Nov.- 
Dec., 1953. 

The effect of epinephrine, insulin, cor- 
ribonuclease and carbon tetra- 
chloride on the polysaccharides, nucleic 
acids and phosphatases of the retina in 
vitro and in vivo was studied in experi- 
mental animals. In the rabbit, glycogen 
was caused to disappear from the liver by 
carbon tetrachloride, while the glycogen 
in the retina was little influenced, (10 
figures, 4 tables, 8 references) 

Yukihiko Mitsui. 


ne, 


Michaelson, I. C., Herz, N., and Rapo- 
port, G. Effect of hyaluronidase on new 
vessel formation in the cornea. A.M.A. 
Arch. Ophth. 50 :613-617, Nov., 1953. 

Hyaluronidase had no influence on new 
vessel growth into the cornea in con- 
trolled experiments on rabbit corneas, (9 
references) G. S. Tyner. 


Yoshizawa, K. Zymohexose in the 
retina. Acta Soc. Ophth. Japan §7 :1403- 
1406, Nov., 1953. 

Zymohexose in the retina was studied 
by Allen-Bourne’s method (J. Exp. Biol. 
20:61, 1943). The myoid of the cones and 
the inner segment and the ellipsoid of the 
rods contained a amount of this 
enzyme. (1 figure, 6 references) 


Yukihiko Mitsui. 


4 


PHYSIOLOGIC OPTICS, REFRACTION, 
COLOR VISION 


great 


Alagna, G. The mechanism of stereo- 
scopic vision. Arch. di ottal. 57 :445-464, 
1953. 


The principal theories are reviewed and 
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the author’s own investigations are pre- 
sented. According to him the ocular 
movements are a fundamental factor in 
the determination of stereoscopic vision. 
The nature of these movements is identi- 
fied and the laws regulating their optico- 
geometric functions is determined. They 
consist of very rapid, rectilinear oscilla- 
tory movements in the direction of 135° 
meridian. This, according to the author, 
is the mechanism of stereoscopic vision: 
objects fixed in space produce a_ well- 
defined image on the retina. By means of 
the oscillating movements (preparatory 
phase) the contours of the objects are 
observed, but only in the following phase 
of rotation of the optic axis the evalua- 
tion of the distance becomes possible. 
During this second phase the eye per- 
ceives a different projection of the con- 
tours proportionate to the distance of the 
object. (3 figures, 38 references) 
John J. Stern. 


Berner, G. E., and Berner, D. E. Rela- 
tion of ocular dominance, handedness, and 
the controlling eye in binocular vision. 
A.M.A. Arch. Ophth. 50:603-608, Nov., 
1953. 

The authors believe that left or right 
handedness is definitely related to ocular 
dominance. Eye-hand confusion is likely 
to exist if there is a difference in the 
dominance of the two, (2 tables, 7 refer- 
ences) G. S. Tyner. 

Ellerbrock, V. J]. Magnification for near 
vision. Am. J. optometry 31 :67-77, Feb., 
1954. 

This is a mathematical presentation of 
methods of magnification by means of 
large diameter plus lenses or mirrors be- 
fore the eyes. Such devices could be used 
by persons with subnormal vision, or in 
industry where the task involves fine de- 
tailed vision. The principle of a projection 
magnifier to enlarge a book page five 
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diameters is described. Paul W. Miles. 


Ginsborg, B. L. Small voluntary move- 
ments of the eye. Brit. J. Ophth. 37 :746- 
754, Dec., 1953. 

A detailed investigation of the small 
eye movements which occur when the 
gaze is transferred from one fixation point 
to another is described Two separate 
processes probably occur in the movement 
of the visual axis towards a fixation point. 
The first process is concerned with estab- 
lishing the visual image within the cen- 
tral (1°) region of the fovea. The second 
of two saccates is therefore comparable 
to the reflex response to the exposure of a 
new visual stimulus. Orwyn H. Ellis. 


Tinker, M. A. Light intensities pre- 
ferred for reading. Am. J. optometry 31: 
55-66, Feb., 1954. 

Experiments were made on 144 uni- 
versity students to determine the light 
intensity preferred for reading. Those stu- 


dents who were pre-adapted to high il- 
lumination selected a high intensity for 
reading. Those pre-adapted to low illu- 
mination selected low intensity. The in- 
tensity preferred for reading cannot be 


used as a test for efficient seeing. 
Paul W. Miles. 


Winkelman, J. E. Central and periph- 
eral fusion. A.M.A. Arch. Ophth. 50: 
179-183, Aug., 1953. 

The author states that binocular vision 
is fusion, and this fusion should be dif- 
ferentiated into motor fusion (fusional 
movements) and sensory fusion, or the 
process of uniting the two retinal images 
into a unitary perception, as recently 
stressed by Burian. After discussion of his 
experiments, Winkelman states that in 
many cases of strabismus it is impossible 
for the retinal images to be combined into 
a single mental impression. In normal 


subjects a similar condition may be 
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brought about by using images giving 
rise to retinal rivalry. When these images 
are observed haploscopically with the 
fovea of both eyes, retinal rivalry occurs. 
When, on the contrary, the periphery of 
both retinas is stimulated by retinal ri- 
valry images, a fusional movement may 
occur. (16 references) R. W. Danielson. 


5 
DIAGNOSIS AND THERAPY 


Chwirot, Roman. Transportation of the 
patient after cataract extraction. Klinika 
Oczna 23 :201-204, 1953. 

The author stresses the danger of com- 
plications to cataract patients during their 
transportation from the operating room 
to their bed. To minimize the frequency 
of complications the author describes a 
canvas stretcher spread on a quadrangu- 
lar metal frame. The part is 
divided in two halves lengthwise and 
loops are placed on both edges. A wire 
is passed through the loops holding both 
halves of the canvas together. When the 
patient is put to bed the wire is pulled out 
through one end and the canvas pulled 
from under the patient on both sides. 

Sylvan Brandon. 


canvas 


Cremer, Max. The treatment with 
supronal in ocular diseases. Klin. 
Monatsbl. f. Augenh. 124:86-89, 1954. 

The author prefers a 10-percent solu- 
tion of this sulfonamide. He successfully 
treated a number of infectious diseases, 
but no details of statistics are given, (1 
figure ) Frederick C. Blodi. 


Kawashima, K. Pulsation curve of the 
cornea. Acta Soc. Ophth. Japan 57 :1366- 
1369, Nov., 1953. 

Kawashima analysed the 
curve obtained by an electric tonometer. 
He describes characteristic features of 
the curve in cases of angiospasm and 


pulsation 
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angiosclerosis of the retina. (6 figures, 7 
references) Yukihiko Mitsui. 


Newell, F. W. Eye emergencies. M. 
Clin. North America 38:225-240, Jan., 
1954. 

Eye emergencies are covered in a very 
general manner for nonophthalmologists 
under the headings: the red eye, the pain- 
ful eye, loss of vision, and ocular injuries. 
The importance of the recognition of 
glaucoma, and the general treatment of 
ocular injuries are well stressed. 

Harry Horwich. 


Nicolai, Heinz. Further experiences 
with the optokinetic nystagmus as an ob- 
jective method to determine visual acuity. 
Klin. Monatsbl. f. Augenh. 124:81-86, 
1954. 

This new apparatus had already been 
described (Klin. Monatsbl. f. Augenh. 
122, 1953). It allows an easy, elegant and 
simple examination of the patient. Two 
cases of malingering are discussed (3 fig- 
ures, 1 chart, 3 references) 

Frederick C. Blodi. 


Orlowski, Witold J. Practical method 
of tissue therapy. Preliminary report. 
Klinika Oczna 23 :175-181, 1953. 

The author accepts tissue therapy as a 
well established method of treatment. He 
feels that fluid tissues are easier to handle 
and to administer than the solid ones. 
Preserved blood was his choice at the be- 
ginning but later he used only the serum, 
because of considerably smaller reaction 
than with the whole blood. It was pre- 
served for two to seven days at 5° centi- 
grade and one-half cc. was injected sub- 
conjuntivally every second or third day. 
The site of injection was chosen for psy- 
chological reasons. Five injections were 
given and if necessary the course was re- 
peated in one month, Three cases of trau- 
matic optic atrophy, one case of third de- 
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gree burn and one case of injury with 
aniline dye were treated, Visual fields 
increased appreciably in all three cases 
of optic atrophy. Scarring in both cases 
of chemical injury was comparatively 
mild, (3 figures, 1 table, 13 references) 
Sylvan Brandon. 


Schillinger, Robert J. Intravenous pen- 
tobarbital (nembutal) sedation in eye sur- 
gery. A.M.A. Arch. Ophth. 50:184-187, 
Aug., 1953. 

The author describes a method of con- 
tinuous drip of dilute pentobarbital (nem- 
butal) sodium administered just before 
and during the operation. It is designed 
to give controlled sedation rather than 
general anesthesia, This is combined with 
a subcutaneous injection of 50 to 100 mg. 
of meperidine (Demerol) hydrochloride 
and routine local anesthesia. Schillinger 
claims satisfactory sedation in 75 of 80 op- 
erations by this method and claims that by 
its use nervous patients may be operated 
upon without resorting to general anes- 
thesia. (S references) R. W. Danielson. 


Segal, Pawel. New advances of hor- 
mone treatment in ophthalmology. 
Klinika Oczna 23:205-217, 1953. 

The author reviews the use of cortisone 
and ACTH in clinical and experimental 
ophthalmology. (88 references) 

Sylvan Brandon. 


6 
OCULAR MOTILITY 


Calmettes, D., and Pigassou, R. Ocular 
torticollis (analysis) of eight cases). Arch. 
d’opht. 13 :673-678, 7, 1954. 

The authors define ocular torticollis as 
an abnormal! position of the head caused 
by a disturbance of ocular motility, gen 
erally a paralysis of a vertical muscle. 
They report eight observations in three 
types of cases, In the first type, a con- 
genital torticollis with absence of fixation 


of one eye, surgical intervention and vis- 
ual reeducation led to disappearance of 
the torticollis and acquisition of stereo- 
scopic vision in all cases. In the second 
type there was a congenital amblyopia 
with strabismus, not correctible by sur- 
gery and orthoptic treatment. In the third 
type there was binocular vision with the 
head tilted but vertical diplopia when the 
head was in normal position. The authors 
explain the cases with amblyopia and 
with faulty fixation on the basis of early 
faulty binocular vision which was later 
lost but which led to the torticollis. They 
urge early attention and report their own 
eight cases in detail with photographic 
documentation. (5 figures) 
Phillips Thygeson. 


Schwarz, G. A., and Liu, C. N. Chronic 
progressive external ophthalmoloplegia; 
a clinical and neuropathologic report. 
Arch. Neurol. & Psychiat. 71:31-53, Jan., 
1954. 


A brief clinical report of a case of 
chronic progressive external ophthalmo- 
plegia of 36 years’ duration is given. A 
detailed pathologic study was made, with 
special attention given to the oculomotor, 
trochlear and abducens nuclei, the nerves 
themselves, and the superior oblique, 
superior rectus and lateral rectus muscles. 
Special sections were made and a variety 
of stains were used. No significant 
changes were found in any of these nuclei 
or nerves, and in the ciliary ganglion. The 
muscles, however, showed marked 
changes; there was destruction of the 
muscle fibers and overgrowth of fat and 
connective tissue. The authors concluded 
that chronic progressive external ophthal- 
moplegia is a form of muscular dystrophy. 
(12 figures, 35 references) 

Harry Horwich. 


Wilczek, Marian. Diagnosis of para- 
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lyzed ocular muscles. Klinika Oczna 23: 
183-188, 1953. 

The author presents the basic princi- 
ples of action of eye muscles. Symptoms 
and compensatory adjustments are de- 
scribed in cases of paralysis of one or 
more muscles. Methods of examination in 
paralytic squint are described. (3 figures) 

Sylvan Brandon. 


7 
CONJUNCTIVA, CORNEA, SCLERA 


Anastasi, Giovanni. Some uses of hyal- 
uronidase in ocular therapy. Arch. di ottal. 
57 :465-472, 1953. 

In 15 patients with pterygium of vari- 
ous size and eight with trachomatous 
cicatricial pannus, a solution of 150 units 
of hyaluronidase was injected subcon- 
junctivally once weekly. Small pterygia 
(up to 1 mm. on the cornea) were cured. 
Larger ones were only temporarily im- 
proved. Trachomatous pannus was tem- 
porarily cleared but no permanent im- 
provement was obtained. (5 references) 

John J. Stern. 


Arkin, W., and Dryjski, J. Treatment 
of corneal xerosis by transplantation of 
Steno’s duct into the conjunctival sac. 
Klinika Oczna 23:167-170, 1953. 

The authors describe transplantation of 
the parotid ducts into the conjunctival 
sacs in a patient with bilateral corneal 
xerosis. The result was very satisfactory, 
but there was very annoying watering 
during ingestion of food. The method 
used by the authors was described by 
Filatow. Sylvan Brandon. 


Borrie, P. Rosacea with special refer- 
ence to its ocular manifestations. Brit. J. 
Derm. 65 :458-463, Dec., 1953. 

The author analyzed 133 patients with 
cutaneous rosacea and 99 patients with 
combined ocular and cutaneous lesions. 
The disease does not spread from the eye 
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to the face or vice versa. Ocular lesions 
respond to X-ray therapy, while those of 
the skin do not. Therefore the lesions, 
although having a common cause, are 
independent of each other. (4 tables, 6 
references) Irwin E, Gaynon. 


Braley, A. E., and Alexander, R. C. 
Superficial punctate keratitis. A.M.A. 
Arch. Ophth. 50:147-154, Aug., 1953. 

Superficial punctate keratitis is a con- 
fusing term which has been applied to 
numerous superficial changes in the cor- 
nea. Fuchs first used the term to describe 
the corneal changes associated with epi- 
demic keratoconjunctivitis. Since then 
nearly any type of change in the epithe- 
lium and superficial layers of the cornea 
has been classified in this category. Thy- 
geson has published a full clinical descrip- 
tion and differential diagnosis of 26 cases. 
The authors add observations about the 
disease. It is a bilateral keratitis charac- 
terized by epithelial and subepithelial 
opacities, rather centrally and superiorly 
located. They consist of white or gray 
dots and may stain with fluorescein. 
There is no evidence of conjunctivitis and 
cultures rarely yield bacteria. Any hyper- 
emia is usually above the limbus superi- 
orly. There are remissions. Corneal sensi- 
tivity may be decreased and lacrimation 
may be increased. 

The method of isolation of the virus is 
described. The virus appears to be very 
small, perhaps between 50 and 60 my in 
diameter. When the killed virus is used 
in therapy, the results are unpredictable. 
No antibiotic or chemotherapeutic agent 
is of any value in treatment. (5 figures, 4 
references) R. W. Danielson. 


Breinin, Goodwin M. Scleredema adul- 
torum. A.M.A. Arch. Ophth, 50:155-162, 
Aug., 1953. 

Scleredema adultorum is a rare sys- 
temic disease characterized by generalized 


nonpitting edema of the body without 
fever, loss of weight, or much evidence 
of illness. It is preceded by an acute in- 
fection, usually respiratory, and of strep- 
tococcal origin. In general reports, in- 
volvement of the lids and conjunctiva has 
been mentioned, but only one case has 
appeared in the ophthalmic literature. An- 
other case of scleredema is here described, 
with chronic edema of the lids and con- 
junctiva for eight years. Conjunctival 
lymphangiectasia and trophic corneal 
changes were noted. The disease may be 
due to a change in the ground substance 
of the mesenchyme and must be differen- 
tiated from scleroderma and sclerema as 
well as from other types of edema. (4 
figures, 23 references) R. W. Danielson. 


Chams, Mohsenine, and Armine, Ex- 
perimental inoculation of trachoma in 
man with ground tarsal material. Rev. 
intern. du trachome 30:465-474, 1953. 

The authors report two observations in 
which tarsal tissue, removed by cutaneous 
incision from each of two cases of active 
untreated trachoma, was used to inocu- 
late the normal conjunctiva of two blind 
eyes. From the first inoculation a mild 
conjunctival inflammation, with inclusion 
bodies demonstrable in scrapings, devel- 
oped on the ninth day. From the second 
inoculation a mild conjunctivitis with fol- 
licles developed on the seventh day, In- 
clusions were demonstrable in scrapings. 
The authors considered their experiments 
proof that trachoma virus exists in the 
tarsus as well as in the conjunctival epi- 
thelium. In his discussion of the paper, 
Bietti pointed out that it was technically 
difficult to exclude islands of epithelium 
invaginated in the tarsus. (9 figures) 

Phillips Thygeson. 


Goldsmith, A. J. B. The ocular manifes- 
tations of rosacea. Brit. J. Derm. 65 :448- 
457, Dec., 1953. 


Blepharitis, conjunctivitis and marginal 
ulcers, although common, are not specific. 
The severe nodular keratitis and conjunc- 
tivitis develop in the exposed interpalpe- 
bral region and become surrounded by 
persistent vascular dilatation. The inci- 
dence is most common during spring and 
early summer indicating that external al- 
lergens may irritate an already sensitized 
eye. Rosacea keratitis, once developed, 
progresses independently of the skin dis- 
ease. (3 figures, 1 table, 29 references) 

Irwin E. Gaynon. 


Krwawicz, T., Seidler Dymitrowska, 
M., and Vorbrodt, A. Histochemical in- 
vestigation of the cornea in keratoplasty. 
Klinika Oczna 23:155-166, 1953. 

The authors investigated the changes 
occurring in the cornea of the host and 
in the transplant. Of particular interest 
was the histiocytic type of cell, which was 
stained according to the Weil-Davenport 
method. Histochemical methods were 
used to investigate the behavior of vita- 
min C, glutathione, proteins containings 
the SH group and ribonucleic acid, The 
corneal cells in the transplant sometimes 
show the ability of migration and even 
may be transformed into polyblasts. The 
vitality of corneal cells was demonstrated 
by the presence of mitosis in the trans- 
plant ten days after the transplantation. 
Filatow’s idea that the corneal cells have 
histiocytic properties was confirmed. 
When the tissues lack proteins containing 
SH groups the results of transplantation 
were poor. Corneas removed from the 
donor within six hours after death and 
preserved in paraffin less than 24 hours 
contained intracellular granules of vita- 
min C in the epithelium. Corneas removed 
after six hours or preserved longer than 
24 hours showed the presence of extracel- 
lular granules of vitamin C. This suggests 
disturbances in the vital chemical proces- 
ses in the latter group of corneas. Corneas 
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preserved according to Filatow’s method 
showed different amounts of granules of 
vitamin C intracellularly depending on 
the length of time of preservation. (9 fig- 
ures, 9 references) Sylvan Brandon. 


Larmande, A. M. Treatment of partial 
trichiasis and of hemi-entropion. Kev. 
intern. du trachome 30 :532-535, 1953. 

Each case of incomplete ciliary devia- 
tion requires analysis to determine the 
proper surgical technique to be applied. 
When only a few cilia are involved, elec- 
trolysis or diathermic coagulation can be 
used, whereas extensive trichiasis or dis- 
tichiasis call for tarsectomy or bulbar epi- 
lation. Spontaneous hemi-entropion re- 
quires classical tersectomy. Post-operative 
hemientropion requires a partial tarsec- 
tomy. The author describes his modifica- 
tion of the operation of Trabut which has 
given satisfactory results. (2 figures) 

Phillips Thygeson. 


Ljubisa, Mandic. Clinical observations 


on trachoma in Podrigne. Rev. intern. du 
trachome 30 :542-549, 1953. 

The author describes the special char- 
acteristics of trachoma in Podrigne, Yugo- 
slavia. It begins as a banal conjunctivitis 
of slow evolution. Symptoms are mild un- 
less secondary infection occurs. Pannus is 
rare and blindness from the disease very 
unusual, Trichiasis and entropion occur 
only in the very old cases. Established 
trachoma is encountered in three forms or 
types, first a follicular type, second a more 
common papillary type, and third a mixed 
type. Follicles are sometimes encountered 
on the bulbar conjunctiva and on the semi- 
lunar fold. Limbal follicles have not been 
observed. The follicular form is easier to 
treat than the papillary and mixed forms. 
The author believes that antibiotics and 
sulfonamides act only on secondary in- 
fection and that classical methods of 
therapy are necessary to cure the tra- 
choma itself. Phillips Thygeson. 
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Paufique, L., and Moreau, P. G. Sclero- 
malacia perforans. Histologic considera- 
tions and treatment with a scleral graft. 
Ann. d’ocul. 186 :1065-1076, Dec., 1953. 

The authors review the clinical charac- 
teristics of scleromalacia perforans. They 
feel that most of the cases reported in 
the literature are really cases of necrosing 
nodular scleritis. They describe a tech- 
nique of grafting which they 
used with good results in one case, His- 
tologic examination showed that the le- 
sion was neither an infectious process nor 
a rheumatic nodule, but a localized scleral 
degeneration, (3 figures, 7 references) 


John C. Locke. 


scleral 


Stany-Habachi, Anatomoclinical ther- 
apy of the trachomatous. (Therapeutique 
anatomo-clinique du trachomateux.) Rev. 
intern. du trachome 30:479-514, 1953. 


The author reviews the history of the 
treatment of trachoma from the time of 
the ancient Egyptians to the present and 
concludes that no one treatment is effec- 
tive in all cases. He urges an analysis of 
each individual case according to the 
extent and depth of the lesions, the 
amount of cicatrization, the condition of 
the cornea, and the presence or absence 
of secondary infection. He states that sur- 
face lesions are accessible to treatment 
with the sulfonamides and the antibiotics 
but that massage and expression of fol- 
licles are useful adjuncts. He believes that 
deep lesions require subconjunctival in- 
jections of a sulfonamide associated with 
hyaluronidase, together with superficial 
scarifications of the conjunctiva followed 
by energetic squeezing with the Knapp 
roller forceps. In old resistant cases with 
deep involvement he urges the use of com- 
bined tarsal-conjunctival excision but 
mentions that corneal complications can 
follow eyelid surgery. He discusses the 
indications and contraindications for cor- 


neal transplantation in trachoma and con- 
cludes with a consideration of the need 
for further therapeutic research on the 
disease. (57 references) 

Phillips Thygeson. 


Stark, Hilmar. Cortisone and the eye. 
Klin. Monatsbl. f. Augenh, 124:96-101, 
1954. 

The author discusses in a very general 
way and without giving any details or 
statistics, some indications for cortone in 
corneal diseases. It was of advantage in 
clearing ulcers, metaherpetic inflamma- 
keratitis, and acne 


Frederick Blodi. 


tions, interstitial 


rosacea, 


Thygeson, Phillips. Criteria of cure in 
trachoma with special reference to provoc- 
ative tests, Rev. internat. du trachome 
30 :450-464, 1953. 

The author discusses the criteria for 
cure in trachoma and reports observations 
indicating that treatment can be safely 
discontinued when biomicroscopic exam- 
ination reveals a disappearance of all 
subepithelial infiltration and epithelial 
keratitis, even though conjunctival 
changes remain. No relapses occurred in 
72 cases in which treatment was stopped 
according to this principle. 

In a small series of cases, cortisone 
applied topically effected activation of 
trachoma as evidenced by the finding of 
inclusion bodies. The value of this reac- 
tion as a diagnostic test of trachomatous 
activity warrants further exploration. 

Phillips Thygeson. 


Venco, L., and Citroni, M. The survival 
of preserved cornea. Ann. d’ocul. 186: 
1077-1085, Dec., 1953. 

Using a polarographic method, the 
authors show that the oxygen consump- 
tion of corneal tissue, stored by Burki’s 
method, decreases irreversibly after two 
weeks. The authors compare their results 
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with those of others reported in the litera- 
ture. (2 figures, 3 tables, 27 references) 
John C. Locke. 


Wildi, G. Epidemic keratoconjunctivi- 
tis. Klin. Monatsbl. f. Augenh. 124 :93-95, 
1954. 

An acute epidemic in his practice could 
be interrupted by sterilization of all drops, 
ointments and instruments. The treat- 
ment of this disease remains unsatisfac- 
tory. Frederick C. Blodi. 


8 
UVEA, SYMPATHETIC DISEASE, 
AQUEOUS 
Bartolome, Aguilar. Therapy of uveitis. 
Arch. Soc. oftal. hispano-am. 13:1176- 
1216, Oct., 1953. 
An exhaustive review of the literature 


is followed by an extensive bibliography. 
Ray K. Daily. 


Fukuda, M. Keto-enol substances in the 
urine of patients with Harada’s syndrome. 
Acta Soc. Ophth. Japan 57:1418-1422, 
Nov., 1953. 

In the convalescent stage of Harada’s 
syndrome, patients exhibit an abnormal 
increase in excretion of keto-enol sub- 
stances in the urine. (4 figures, 10 refer- 
ences) Yukihiko Mitsui. 


Gonzalez-Pola, Angel Moreu. The con- 
cept and therapy of sympathetic oph- 
thalmia. Arch. Soc. oftal. hispano-am, 13: 
1143-1161, Oct., 1953. 

An exhaustive review of the literature 
on the subject confirms the author's belief 
that sympathetic ophthalmia is a very 
rare disease. He believes that the devel- 
opment of sympathetic ophthalmia re- 
quires the following sequence of proc- 
esses, 1. External infection of the globe 
with exteriorization of the uvea, 2. The 
setting up a chronic nodular exudative 
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uveitis, with a persistent irritability of 
uveal tissue. 3. Changes in the hypophys- 
eal-hypothalamic region and in the dien- 
cephalic centers. 4. An exiciting agent of 
sufficient intensity to interrupt the equi- 
librium between the eye and the dien- 
cephalon. 5. Endocrine-neuro-vegetative 
changes, which affect the vascular perme- 
ability, neurocirculatory regimen, and 
fibroblastic cycle of both eyes. Any inter- 
ference in this sequence inhibits the devel- 
opment of sympathetic ophthalmia; it is 
logical, according to the author, that a 
break in this sequence is common, which 
accounts for the rarity of the disease. 
Therapy should utilize pyretotherapy, 
topical cortisone, ACTH, sodium salicy- 
late, gentisic acid, orbital alcohol injec- 
tions, and mydriatics. Ray K. Daily. 


Kimura, S. J., Hogan, M. J., and Thyge- 
son, P. Uveitis in children. Am. J. Dis. 
Child. 87 :40-48, Jan., 1954. 

In 810 cases of uveitis, 47 or 5.8 per 
cent, were found in patients under the age 
of 16, There were 29 cases of posterior 
uveitis, and only 18 of anterior uveitis. 
Despite very thorough work-up, an etio- 
logic diagnosis was found in only six of 
the latter, and ten of the former, all ten 
presumed due to toxoplasmosis. Cases 
were seen of heterochromic iridocyclitis, 
Boeck’s sarcoidosis, syphilis, Still’s dis- 
ease, and frank allergic diathesis. No 
cases were ascribed to tuberculosis. The 
importance of Coats’ disease and heredo- 
macular degeneration in the differential 
diagnosis was noted. The authors suggest 
that allergy may be an important factor 
in childhood uveitis. (8 tables, 27 refer- 
ences) Harry Horwich. 

Kornblueth, W., and Stein, Richard. 
Case notes: sympathetic ophthalmia fol- 
lowing an operation for retinal detach- 
ment. Brit. J. Ophth. 37:755-757, Dec., 
1953. 
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The author reports the case of an 8- 
year-old boy with high myopia who devel- 
oped almost complete retinal detachment. 
He was uncooperative and surgery was 
unsuccessful. Nine months postopera- 
tively a severe endophthalmitis developed 
and one month later sympathetic oph- 
thalmia developed in the other eye. In 
spite of energetic treatment including im- 
mediate enucleation of the inciting eye 
and cortisone the sympathizing eye be- 
came shrivelled. Orwyn H. Ellis. 


Sampaolesi, R. Fluorescein permeabil- 
ity test. Report on 500 observations, Arch. 
oftal. Buenos Aires 28 :297-310, July, 1953. 

Amsler and Huber’s fluorescein test 
was performed in 265 normal persons and 
in 235 cases of diverse eye conditions. 
Results corresponded exactly to those 
summarized recently by Amsler and 
Huber (Ophthalmologica 121:130, 1951): 
permeability of the blood-aqueous barrier 
is neatly augmented in all traumatic and 
infectious conditions in which the uveal 
tract is involved, as well as in hetero- 
chromic cyclitis and in thrombosis of the 
retinal veins; no significant changes are 
found in chronic simple glaucoma; in 
cases of perforating injuries of the globe, 
the test proves particularly helpful in pre- 
venting the occurrence of sympathetic 
ophthalmia, since a more or less increased 
passage of the drug into the anterior 
chamber can be detected in the fellow eye 
several weeks before the outburst of any 
actual inflammatory phenomena. (21 fig- 
ures, 18 references) 

A. Urrets-Zavalia, Jr. 


Santos, E. Sympathetic ophthalmia. 
Arch. chil. de oftal. 10:38-39, Jan.-June, 
1953. 


The author refers briefly to the clinical 
history of a patient with an ocular injury 
which was sutured two days after the 
accident occurred. During one month the 


823 


patient was treated with antibiotics, 
midriatics, and cortisone. During the en- 
tire time the patient had a violent iritis, 
but no signs of a cyclitis, At the end of 
the month the eye was enucleated. Five 
weeks after the enucleation, the patient re- 
turned with a severe iritis of the other 
eye, with posterior synechiae, but no 
signs of cyclitis. He was treated with 
cortisone, mydriatics, and antibiotics, and 
the eye became white in a very few days. 
The author reports this case to emphasize 
the good effects of cortisone. No patho- 
logic examination of the enucleated eye 
was done. Walter Mayer. 


Sourdille, G. P. Surgical therapy of iri- 
docyclitis, Arch. chil. de oftal. 10:11-17, 
Jan.-June, 1953. 

The surgical approach to iridocyclitis is 
one of the most controversial problems in 
ophthalmology, and is to be considered 
only after a failure of medical treatment. 
One must consider the true hypertensive 
iridocyclitis, in which the principal factor 
is an elevated ocular tension, and the sec- 
ondary post-iritic glaucoma, which be- 
comes a surgical problem only after a cer- 
tain time because of a pupillary block or 
an obstruction in the angle, as seen with 
the gonioscope. In other cases, it may be 
a severe hypotension which will lead to 
the surgical approach. 

The most important group of cases of 
surgical iridocyclitis are those of anterior 
uveitis with a great cyclitic component, 
the hypertension being due to edema of 
the vitreous (increased water uptake) or 
to an angle block. The diagnosis must be 
made by tonometry, because visual field 
changes and cupping of the optic disc are 
late signs and difficult to evaluate in these 
cases. The surgical treatment will only 
be attempted after failure of medical treat- 
ment. The author’s stand in the contro- 
versy about miotics or mydriatics in these 
cases is that he believes the ciliary body 
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should be placed at rest. Therefore, he 
uses mydriatics combined with cortisone, 
antibiotics, and local heat to relieve the 
local pain, a result which he also obtains 
by combining cocaine with the topical 
medications. If this therapy fails, he uses 
a De Weekers retrociliary diathermy 
operation in cases of mild hypertension, 
and an iridencleisis ab externo in the 
more severe ones, with a very slow de- 
compression of the globe, which will also 
bring about a spontaneous prolapse of the 
iris, obviating the need of introducing in- 
struments into the anterior chamber. 

In the secondary glaucoma caused by a 
pupillary block due mostly to iritis, a 
good mydriasis will prevent the block in 
many cases except in the plastic forms, 
such as Heerfordt’s disease or sympa- 
thetic ophthalmia, In these cases, a very 
early total iridectomy is indicated; how- 
ever, further experiences with cortisone 
may change this opinion. The iridectomy 
should be ab externo, and only in very 


rare cases should a peripheral iridectomy 
be performed for cosmetic reasons. 

In the last group of cases of hyper- 
tensive iritis the hypertension is due to 
obstruction which results from cyclitic 
precipitates and iritic exudates in the 


chamber angle. Gonioscopy is of the 
greatest importance here, and the author 
generally uses a cyclodialysis for these 
eyes. If one of the procedures of sclero- 
iridectomy is to be preferred, he uses an 
iridencleisis, having had bad results with 
Lagrange’s and Elliot's procedures. In 
other cases, a pupillary block may lead to 
a diminution of ciliary secretion, and 
phthisis bulbi occurs if an iridectomy is 
not done, combined with the rest of the 
medical measures against uveitis. In cer- 
tain cases with posterior synechiae and no 
changes in the tension, an iridectomy may 
be indicated to prevent further compli- 
cations. Finally the author mentions an- 
terior synechiae. If they are due to trau- 
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matic perforation, a lysis of these adhe- 
sions should be done. If they are due to 
inflammation, as in Heerfordt’s disease, 
surgery should only be attempted after 
the eye is completely quiet. A cyclodialy- 
sis should be made in mild cases, or a 
direct section of the synechiae in the more 


severe forms, Walter Mayer. 


Woods, Alan C. Use of specific strepto- 
coccus vaccine in nongranulomatous uvei- 
tis. A.M.A. Arch. Ophth. 50:129-146, 
Aug., 1953. 

The purpose of this paper is to report 
the findings and the conclusions drawn 
from a study of 208 patients of whom 107 
had granulomatous and 101 nongranu- 
lomatous uveitis. Granulomatous uveitis 
is believed to be basically due to an actual 
infection of the tissues with the living 
organisms which characteristically cause 
granulomatous disease, while nongranu- 
lomatous uveitis is considered to be a 
bacterial allergic reaction. If nongranu- 
lomatous uveitis is an allergic reaction, 
usually due to a bacterial hypersensitivity 
to streptococci, one should be able to 
demonstrate high incidence of specific 
streptococcic sensitivity, greatly lessened 
incidence of systemic granulomatous dis- 
ease in the nongranulomatous group, and 
control of inflammation and prevention of 
recurrences by desensitization of the pa- 
tient. Woods found that 89 percent of pa- 
tients with uveitis 
showed a specific hypersensitivity whereas 
20 percent of patients with granulomatous 
uveitis showed similar sensitivity. Only 10 
percent of patients with nongranuloma- 
tous uveitis showed evidence of systemic 


nongranulomatous 


granulomatous disease, and 78 percent of 
patients with granulomatous uveitis. The 
intravenous administration of a strepto- 
coccus vaccine to hypersensitive patients 
with nongranulomatous uveitis was thera- 
peutically successful in approximately 80 
percent of such patients. This evidence 
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suggests that nongranulomatous uveitis is 
an allergic reaction, usually dependent on 
allergy to streptococcus. (9 tables, 21 
references) R. W. Danielson. 


9 
GLAUCOMA AND OCULAR TENSION 


Becker, B., and Friedenwald, J. S. 
Clinical aqueous outflow. A.M.A. Arch. 
Ophth. 50:557-571, Nov., 1953. 

Studies were conducted to evaluate the 
limitations of Grant’s method of tonog- 
raphy in patients with glaucoma. In un- 
treated open-angle glaucoma, the findings 
of Grant were verified. Tonography pro- 
vided a useful method of diagnosis in 
border-line cases. Successful filtering op- 
erations for glaucoma resulted in in- 
creased aqueous outflow. Women in the 
progestational phases of the menstrual 
cycle and pregnancy showed an increased 
facility of outflow. (4 figures, 22 refer- 
ences) G. S. Tyner. 


Cascio, G., and Lodato, G. The effect of 
Avagal on the blood-aqueous barrier. 
Arch. di ottal. 57 :425-430, 1953. 


Avagal is the Italian equivalent of 
Banthine. Its administration in the form 
of a 1 to 2-percent ointment into rabbits’ 
eyes failed to produce any modification of 
the normal permeability of the blood- 
aqueous barrier. (2 tables, 6 references) 

John J. Stern. 


Caselli, Francesco. The action of Minta- 
col on the permeability of the blood-aque- 
ous barrier. Arch. di ottal. 57 :413-424, 
1953. 

Mintacol, a new miotic recommended 
for the management of glaucoma, pro- 
duces a marked increase in the permeabil- 
ity of the blood-aqueous barrier 30 min- 
utes after instillation into rabbit eyes. The 
effect remains noticeable even 72 hours 
after administration of the drug. It is at- 
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tributed to the parasympathico-mimetic 
action of Mintacol which produces a vaso- 
dilation in the irido-ciliary vascular bed. 
The antiglaucomatous effect is due to its 
action on the capillaries of iris and ciliary 
processes which produces a hydrodynamic 
exchange beneficial to the hypertension of 
glaucomatous eyes. (4 tables, 20 refer- 
ences) John J. Stern, 


Cristini, G., and Pagliarani, N. Amyl 
nitrite test in primary glaucoma, Brit. J. 
Ophth. 37 :741-745, Dec., 1953. 

The fall in intraocular pressure follow- 
ing amyl nitrite inhalation was larger in 
subjects who had already spontaneously 
shown extensive diurnal phasic variations 
and in those patients in whom the action 
of miotics had been more pronounced. The 
fall was very small or absent in patients 
showing normal ocular tension, or during 
the absolute stage. In congestive glau- 
coma no fall in tension was observed; on 
the contrary, during the second phase of 
amyl nitrite inspiration a-short rise in 
ocular tension above the initial values oc- 
curred. After instillation of cholinergic 
drugs, the fall in intraocular pressure was 
very small and was almost completely 
absent in those patients in whom ocular 
tension had been normalized, After block- 
ing of stellate ganglion, the variations in 
tension showed greater irregularity. They 
were mostly characterized by a fall reach- 
ing much lower values than the basal ten- 
sion, and a short rise to a higher level. 
It is thought that the fall in basic intra- 
ocular pressure after the inspiration of 
amyl nitrite is caused by a diminution of 
the hydrostatic capillary venous pressures 
in the uvea following a widening of the 
capillary network. The rate of decrease, 
moreover, may be related to the widening 
capacity of the uveal capillary network ; 
in cases where no fall occurs, impossibility 
of amplification must be deduced. The 
vasodilatation elicited by these drugs, 


causing both dilatation of the lumina and 
the opening up of new uveal vascular 
areas, brings about the same condition 
that is spontaneously present in glaucoma 
with normal tension. This is the reason 
why the fall in intraocular pressure during 
the amyl nitrite test performed under the 
action of cholinergic drugs is small or 
absent. Further investigations seem to be 
necessary. Orwyn H. Ellis. 


Cristini, G., and Strazzi, A. The control 
of the glaucomatous tensional variation 
by means of a block of the stellate gan- 
glion. Arch. oftal. Buenos Aires 28:413- 
417, Sept., 1953. 

The block of the stellate ganglion 
brings about a diminution of the daily 
tensional variations in chronic simple 
glaucoma, This confirms the theory that 
the sympathetic is the mediator for the 
nervous impulses which affect the small 
uveal vessels, and it is possible that the 
increased tensional variations in glau- 
coma are due to an alteration in the 
cervical sympathetic, It is possible that 
a neuritic process in the pericarotid plexus 
may precipitate an attack of increased 
intraocular pressure. (2 figures, 13 refer- 
ences) Walter Mayer. 


Inostroza, Waldo. Relative value of the 
ocular tension and its importance in the 
prognosis and therapy of glaucoma, Arch. 
chil. de oftal. 10 :55-61, Jan.-June, 1953. 

The author warns against considering 
the tension as the most important factor 
in glaucoma, but emphasizes also the 
danger of not giving enough importance 
to the tonometric findings, as has been 
done by some in the recent past. To prove 
his opinion, he gives the clinical history 
and findings on two patients, one with 
a unilateral chronic glaucoma, and the 
other with chronic simple glaucoma for 
which operation was done on one eye 
only, and shows how the tonometric read- 
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ings obtained after surgery were well 
correlated with the other findings, such as 
visual field, visual acuity, and tension 
variations after the drinking test. The 
author emphasizes the usefulness of the 
drinking test or any similar provocative 
test, to control the efficiency of the sur- 
gery. (2 figures, 4 references) 
Walter Mayer. 


Mansheim, Bernard J. Aqueous outflow 
measurements by continuous tonometry 
in some unusual forms of glaucoma. 
A.M.A. Arch. Ophth. 50:580-587, Nov., 
1953. 


Tonographic studies indicate that in 
some forms of secondary glaucoma the 
increased intraocular pressure is due to in- 
creased aqueous flow. In primary open 
angle glaucoma the cause of increased in- 
traocular pressure is decreased outflow. 
(8 figures, 8 references) G.S. Tyner. 


Morate, F. H. Uniocular medicamen- 
tous glaucoma. Arch. Soc. oftal. hispa- 
no-am, 13:1223-1225, Oct., 1953. 

This is essentially the report of a case 
of acute monocular glaucoma in a woman, 
26 years old, precipitated by the internal 
consumption of atropine for the relief of 
asthma. The interesting feature was the 
involvement of the eye which had an 
impeded limbal capillary circulation, and 
the smaller pupil. The case shows that an 
attack of acute glaucoma may be pre- 
cipitated in an eye susceptible to the dis- 
ease by the internal administration of 
atropine. For this reason the author urges 
that atropine be sold only on prescription. 

Ray K. Daily. 


Posner, Marvin. Transient glaucoma as- 
sociated with meningeal hydrops. A.M.A. 
Arch. Ophth. 50:189-191, Aug., 1953. 

The author reports in detail a case of 
glaucoma which occurred during the 
acute phase of meningeal hydrops. The 
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nature of the episode is not clear, but it 
seems likely that the glaucoma was some- 
how associated with and related to the 
systemic disease. An interesting feature 
was the change in the discs, from a 
borderline normal condition, at the time 
of elevated ocular tension, found on the 
first examination, to full-blown papill- 
edema, a few days after the ocular tension 
became normal. The author wonders 
whether the increased tension was suffi- 
cient to suppress the papilledema. 
R. W. Danielson. 


Thiel, R. Etiology of primary glaucoma. 
Arch. chil. de oftal. 10:1-10, Jan.-June, 
1953. 

The author warns against considering 
glaucoma as due only to certain local fac- 
tors, such as shallowness of the anterior 
chamber, and emphasizes the necessity of 
considering the eye as an organ of vege- 
tative nervous regulation. Therefore, it 
must be considered in correlation with 


the entire organism, and the disturbed 
ocular tension must be considered the re- 
sult of local, endocrine, and nervous fac- 
tors. Each vegetative function in the body 


is regulated by the principle of the 
“double security,” which means that there 
are two types of stimuli from the center, 
hormonal and reflex nervous stimuli. The 
author then reviews the four fundamental 
biological laws regarding the relations be- 
tween periphery and vegetative centers. 
He analyzes the action of certain sub- 
stances such as Gynergen, Dolantin, and 
Evipan on the ocular tension and believes 
that their hypotensive action in acute and 
chronic glaucoma is due to their hypnotic 
action. To prove this point, the author has 
used certain substances, such as Pervitin, 
which are antagonistic to the previously 
mentioned hypnotics, and he was able to 
obtain an increase in the ocular tension 
after a subcutaneous injection of this sub- 
stance. The third group which he ana- 


lyzed were substances such as Pendiomid, 
which block the transmission of the stimu- 
lus in the peripheral autonomous gan- 
glions ; he found that the retrobular injec- 
tion of this substance was able to reduce 
the ocular tension which was abnormally 
increased in the various forms of glau- 
coma. 

The author discusses the factors which 
are responsible for the peripheral regula- 
tion of the ocular tension. He emphasizes 
the fact, which has not received the atten- 
tion it deserves, that when the ciliary 
muscle contracts, the choroid also con- 
tracts. This will influence the content of 
the choroidal vessels, which is also a fac- 
tor in glaucoma. He then emphasizes the 
importance of the sensitive preso-recep- 
tors, which prevent sudden changes in 
the ocular tension, He speculates that 
there must exist a system of two antago- 
nistic hormones, unidentified as yet, which 
regulate the intraocular pressure. 

The author analyzes the circulation 
of the aqueous and its relation to the in- 
traocular pressure. The next factor ana- 
lyzed is the vitreous and its function in 
the eye, emphasizing its formation by the 
fine filaments which cross each other, and 
by another system, recently discovered, of 
polygonal gel fibers. If these fibers are de- 
stroyed, the viscosity and capability of 
water retention are lost. 

Analyzing a large series of glauco- 
matous patients, the author found that 
primary glaucoma occurs more frequently 
in older persons, and the hypermetropes of 
this group had glaucoma ten years earlier 
than the emmetropes or myopes. He be- 
lieves that the profound transformations 
of the ciliary body after 35 years of age 
are greatly responsible for the appearance 
of glaucoma. Also, in such senile eyes, the 
vitreous gel is altered and its polygonal 
fibers destroyed; therefore, the vitreous 
will have an unlimited capability of water 
uptake, which explains the fact that de- 
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hydration reduces the tension in the glau- 
comatous eye. Walter Mayer. 


Tyner, G. S., and Scheie, H. G. Mecha- 
nism of the miotic-resistant pupil with in- 
creased intraocular pressure. A.M.A. 
Arch. Ophth, 50 :572-579, Nov., 1953. 

Clinical and laboratory experiments 
were undertaken to show the site of dis- 
turbance responsible for the dilated pupil 
seen in primary acute narrow-angle glau- 
coma. By a process of elimination, the 
authors believe that the pupil dilates dur- 
ing attacks of acute narrow-angle glau- 
coma because of some interference with 
sphincter muscle action at the level of the 
muscle cell itself. (2 figures, 7 tables, 4 
references) G. S. Tyner. 


10 
CRYSTALLINE LENS 


Arruga, Alfredo. Dislocation of Soem- 
mering’s ring. Arch. Soc. oftal. hispano- 
am. 13:1162-1169, Oct., 1953. 

This is a comprehensive review of the 
literature on dislocated disc-shaped cata- 
ract and a tabulated report of 12 cases col- 
lected from the literature, and one ob- 
served by the author. In eight of these 
the cataract was dislocated into the an- 
terior chamber. In the author’s case the 
cataract developed after a_ perforating 
injury and was dislocated into the an- 
terior chamber; there were no symptoms 
attributable to the dislocation; the eye 
was hypotensive, probably myopic, the 
fundus was invisible, and the cataract was 
dense, white and probably calcified. (7 
figures) Ray K. Daily. 


Cogan, D. G., Donaldson, D. D., Goff, 
J. L., and Graves, E. Experimental radia- 
tion cataract. A.M.A. Arch. Ophth. 50: 
597-602, Nov., 1953. 

This is a report of the effects on the 
lenses of rabbits’ eyes of a single exposure 
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to X-rays and neutrons at lower dose 
levels. Abnormalities were noted after 75r 
of X-radiation and 1.0 X 10’ neutrons/ 
cm*, The authors conclude that the 
changes in the lens from radiation do not 
have a critical threshold. Lens opacities 
do occur from these low dosages, but 
they do not necessarily interfere with 
vision and cannot therefore be termed 
cataractogenic doses. A true cataracto- 
genic dose has been arbitrarily set at 500r 
of X-radiation of 1.2 mev. energy and ap- 
proximately 8.4 < 10° ior neutrons of 14 
mev. energy and 3.2 X 10" for neutrons of 
degraded fission energy. (5 references) 
G. S. Tyner. 


De Berardinis, E. Clinical observation 
and experimental investigations concern- 
ing extracts of fish lenses. Arch. di ottal. 
57 :437-444, 1953. 

Twenty-eight patients with cataract in 
various stages of maturity were treated 
with extracts of fish lenses. The results 
were entirely negative. (2 figures, 1 table, 
15 references) John J. Stern. 


Dunnington, J. H., and Regan, E. F. 
Absorbable sutures in cataract surgery. 
A.M.A, Arch. Ophth. 50:545-556, Nov., 
1953. 

The authors present evidence in favor 
of the use of mild chromic gut in cataract 
surgery. It may be more desirable than 
silk because of the lack of focal necrosis. 
The suture remains intact for at 
seven days. The recommended suture is 
6-0 mild chromic as two border-to-border 
sutures. It should be placed in the super- 
ficial half of the sclera and cornea. (6 fig- 
ures, 26 references) G. S. Tyner. 


least 


Ham, William T. Radiation cataract. 
A.M.A. Arch. Ophth, 50:618-643, Nov., 
1953. 

This review deals with the effects of 
radiation in the formation of cataract in 
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human subjects exposed to radiant energy 
in their occupation and as a result of 
atom bomb Experimental 
studies in animals are also reported. Much 
of the information is derived from the 
proceedings of the Ist, 2nd, 3rd, and 4th 
Conferences on Radiation Cataracts under 
the auspices of the National Research 
council. (76 references) 


explosions. 


G. S. Tyner. 


Hertzberg, R. Disseminated neuro- 
dermatitis and cataract. M. J. Australia 1: 
36-38, 9, Jan., 1954. 

The author defines atopy and discusses 
its relationships to neurodermatitis dis- 
seminata, of which cataract is a complica- 
tion in approximately 10 percent of cases. 
A case report is included describing the 
successful extraction of one cataract. Such 
cataract surgery is said to be frequently 
followed by unfavordble complications, 

Ronald Lowe. 


Moses, C., Linn, J. G., Jr., and Allen, A. 
J. Experimental production of radiation 
cataracts by fast neutrons. A.M.A. Arch. 
Ophth, 50 :609-612, Nov., 1953. 

Studies were conducted on dogs and 
rabbits to determine the fast-neutron dose 
after a single exposure which would re- 
sult in the development of cataracts ; and 
whether a small neutron dose repeated at 
frequent intervals had a greater or less 
tendency to produce cataracts than a 
single large dose. Although no definite 
conclusions were reached, 6 to 8 mev. neu- 
trons of 60 to 150 N did not produce 
cataracts in a 2-year observation period. 
810 to 900 N resulted in cataract forma- 
tion in 60 to 75 percent of adult dogs. (2 
tables, 3 references) G. S. Tyner. 


Nutt, A. B. Lens extraction in diabetic 
patients. Brit. J. Ophth. 37 :725-730, Dec., 
1953. 

Wound healing is not a problem with 


the use of careful asepsis, antibiotics and 
chemotherapy when necessary, the rou- 
tine administration of vitamin C and care- 
ful suturing of the wound..The last favors 
rapid repair and it helps to prevent post- 
operative bleeding, Diabetic patients are 
more likely to bleed than normal per- 
sons of the same age. The author de- 
scribes the observation of the capillaries 
at the base of the finger nails. Contractil- 
ity to the stimulus of trauma can be 
demonstrated in a normal individual by 
touching a capillary loop with a fine 
needle; this causes the capillary to close 
down rapidly, but this does not occur if 
the capillaries are abnormal, as they may 
be in the diabetic patient. This accounts 
for the fact that in a diabetic patient in 
whom capillary contractility is shown to 
be abnormal, hemorrhage is likely to per- 
sist. In the promotion of wound healing 
the use of ascorbic acid is valuable in 
normal patients, and more especially so in 
diabetics. Provided the diet is suitable 
there seems to be no factor in diabetes 
to hinder normal absorption of vitamin K 
from the small intestine. It is worth not- 
ing that such preparations as rutin and 
vitamin E appear to produce no sustained 
definite improvement in capillary fragil- 
ity. To avoid iridocyclitis it is best to 
remove the lens in its capsule, 
Orwyn H. Ellis. 


Sapuppo, Concetto. The effect of fish 
lens extracts on experimental naphthaline 
cataract. Arch. di ottal. 57 :481-487, 1953. 

The administration of fish lens extracts 
failed to influence the development of 
naphthaline cataracts in rabbits. (1 table, 


17 references) John J. Stern. 


11 
RETINA AND VITREOUS 


Bellavia, M., and Lodato, G. The treat- 
ment of some chorioretinal diseases with 
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organ-specific lipoid extracts. Arch. di 
ottal. 57 :431-435, 1953. 

Retinal lipoid extracts were used in the 
treatment of 20 cases of chorioretinal 
atrophy in high myopia and in 11 cases of 
chorioretinal dystrophy of various patho- 
genesis. (One subcutaneous injection 
daily for 10 to 20 consecutive or alternat- 
ing days.) In most cases a favorable re- 
sult was obtained with an average visual 
improvement of one to two lines of the 
Snellen chart. The results are due to a 
restitution of the primitive structure of 
the cellular protoplasm with partial or 
total anatomical and functional repair. 
(12 references) John J. Stern. 


Bougas, A. Two cases of pseudorecur- 
rence of retinoblastoma. Ann. d’ocul. 186: 
1086-1092, Dec., 1953. 

If a limited orbital mass occurs in a 
child within a few months of enucleation 
for retinoblastoma, orbital exenteration 
should not be decided upon before con- 


firming the diagnosis of malignancy by 
biopsy. Two cases support this point of 
view, The apparent new growths were 
found in reality to be benign cysts arising 
from modified glandular elements. (2 fig- 


ures, 15 references) John C. Locke. 


Drozdowska, Stanislawa. Disciform de- 
generation of the macula (Junius-Kuhnt). 
Klinika Oczna 23 :195-200, 1953. 

The author presents two cases of dis- 
ciform degeneration of the macula of the 
Junius- Kuhnt type, in two women, 28 and 
31 years of age. In both cases hemor- 
rhages were present in the macula. In 
one of them the second eye became in- 
volved a year later. It was found that the 
nonprotein nitrogen was slightly in- 
creased and the bleeding and clotting time 
was longer than normal. The treatment 
consisted of blood transfusions and diet. 
Hemorrhages and exudates were absorbed 
quickly but the central vision was per- 
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manently destroyed. (2 figures, 3 refer- 
ences) Sylvan Brandon. 


Roveda, Jose M. Bilateral congenital 
cysts of the vitreous. Arch. oftal Buenos 
Aires 28 :399-407, Sept., 1953. 

After emphasizing the extreme rarity of 
this disease, the author tabulates in a 
chronological order all of the 43 case re- 
ports which so far have appeared in the 
literature. He then describes his case, in 
which there was a small cystic mass situ- 
ated near the optic disc in each eye, larger 
in the left, and adherent with strands to 
the underlying retina. In the right eye, 
there were also some visible strands into 
the vitreous. Both of these cysts were 
movable with the motions of the globe, 
but always returned to their primary posi- 
tion. In fundus biomicroscopy, the cysts 
very much resemble the hyaloid appa- 
ratus. The author believes that his case 
represents a cystic transformation of hya- 
loid remnants. He emphasizes the fre- 
quent association of such structures with 
retinitis pigmentosa. (4 figures, 43 refer- 
ences) Walter Mayer. 


Sapuppo, Concetto. Diascleral dia- 
thermo-coagulation of the choroid in 
Coats’ disease. Arch. di ottal. 57 :473-479, 
1953. 

A 20-year-old patient with Coats’ dis- 
ease and retinal detachment was treated 
with diathermic punctures and surface 
coagulations. Vision improved from 1/60 
to 1/30 and the field study showed a dis- 
appearance of a central scotoma. The im- 
provement was maintained during three 
months’ observation. (2 figures, 7 refer- 
ences) John J. Stern. 


Verdaguer, J., Cumsille, E., and Oli- 
vares, M. L. Diabetic retinopathy. Arch. 
chil. de oftal, 10:18-27, Jan.-June, 1953. 

In the first part of this report the clini- 
cal aspect of the disease is discussed, and 
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in the second part, the pathogenesis. As 
long as the diabetes is uncomplicated by 
hypertension or renal disease, the diabetic 
retinopathy has a pathognomonic picture. 
The first changes are the micronaneu- 
rysms, which the authors 
length, emphasizing the fact that they 
may be present in other diseases besides 
diabetes. They then discuss the diabetic 
exudates and the changes in the arteries 
and veins. 

In discussing the complicated patho- 
genesis of the diabetic retinOpathy, the 
authors analyze all established theories. 
They point out that it seems that the 
length of time the diabetes exists has 
more importance in the development of 
retinopathy than the actual values of glu- 
cose in blood. They deny that the renal 
complications or the hypertension are 
mainly responsible for the characteristic 
have 


discuss at 


lesions, because many diabetics 
neither of these aggravating factors, The 
authors refer to their experiments with 
pancreatectomized dogs which survived 
with insulin. After 25 days of survival, 
there was a severe lipid degeneration of 
the liver and kidneys but no retinopathy. 
There will be a later report on such dogs 
kept alive for eight months, which is the 
minimum time required to obtain a reti- 
nopathy. They speculate that if the inges- 
tion of lipids is kept at a minimum com- 
patible with life, it might be possible to 
prevent the appearance of the diabetic 
retinopathy. (8 references) 
Walter Mayer. 


12 
OPTIC NERVE AND CHIASM 

Arkin, W., Ficka, M., and Hryniewska, 
H. Treatment of retrobulbar optic neu- 
ritis with mild hypoglycemic shocks. 
Klinika Oczna 23:171-174, 1953. 

Mild hypoglycemic shocks were used 
by the authors in 12 cases of optic neuritis, 


mostly of the retrobulbar type. The fast- 
ing patient was given 30 to 40 units of 
insulin. In about 20 to 30 minutes symp- 
toms of a mild shock, such as drowsiness, 
perspiration, restlessness and weakness, 
would appear. A glass of tea containing 
six to eight teaspoonfuls of sugar would 
restore the patient to normal. Five to 
seven shocks given every second day were 
necessary for recovery. Six cases where 
etiology was unknown had complete re- 
covery. In the four remaining, with 
known etiology, the results were negative. 
The authors feel that the cases success- 
fully treated were early forms of multiple 
sclerosis and that the shock treatment im- 
proved the circulation, Sylvan Brandon. 


Asayama, R., Kashiwai, T., Shirakami, 
T., and Otani, M. A combination of pitui- 
tary anterior hormone with vitamin B, in 
the treatment of glaucomatous optic nerve 
atrophy. Acta Soc. Ophth. Japan 57 :1370- 
1377, Nov., 1953. 

After this treatment the vision in glau- 
comatous optic nerve atrophy can im- 
prove. Repeated intraarterial injection 
into the carotid is most effective. (1 table, 
9 references) Yukihiko Mitsui. 


Espildora-Luque, C. General consid- 
erations regarding optic neuritis. Arch. 
chil. de oftal, 10 :28-37, Jan.-June, 1953. 

In a series of twenty-two patients with 
optic neuritis all had a severe diminution 
of visual acuity in one or both eyes, which 
was sometimes recovered completely. 
Some had a permanent loss and some died. 
Sometimes headaches may precede the 
onset of neuritis for about two months, 
or may be associated with it. There will 
be some changes in the disc and the re- 
covery of normal visual acuity is much 
more doubtful than in the cases without 
headaches. In many of the severe cases 
which resisted treatment, drainage of the 
sinuses brought about a complete re- 
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covery. In another group the author 
thinks that a virus played a role in the 
development of the neuritis because all 
recovered with the administration of 
aureomycin and vitamin B,. He also re- 
ports two cases of neuritis produced by 
cerebral cysticercosis. Finally the author 
discusses a typical picture of optic neuritis 
produced by a brain tumor, and empha- 
sizes the necessity of not overlooking this 
possibility in each case of optic neuritis, 
especially in the ones associated with 
headaches. Walter Mayer. 


13 
NEURO-OPHTHALMOLOGY 

Lange, F. The change of the pupillary 
reactions with age. Klin. Monatsbl. f. 
Augenh. 124 :76-81, 1954. 

The author measured the amount of 
pupillary dilatation in 196 eyes treated 
with mydriatics before a cataract extrac- 
tion. The pupil can be maximally dilated 
even in the oldest patient and this speaks 
against a mechanical cause (e.g. hyaliniza- 
tion of the iris muscles) of the senile mio- 
sis. However, more and stronger mydri- 
atics are necessary to dilate the pupil of 
an old patient. The author assumes a de- 
creased tonus of the vegetative nervous 


system, (1 chart, 5 references) 
Frederick C. Blodi. 


Murray, R. G., and Walsh, F. B. Ocular 
abnormalities in poliomyelitis and their 
pathogenesis. Canad. M.A.J. 70:141-147, 
Feb., 1954. 

Choked discs occur in the convalescent 
stage more commonly than is believed. 
The explanation is not known but is in 
some way dependent upon the increased 
spinal fluid protein and the marked peri- 
vascular lymphocytic infiltration. Optic 
neuritis probably does not occur in this 
disease. Visual depression is associated 
with extensive brain stem damage. Visual 
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acuity returns with survival of the patient. 
The most common ocular complication is 
horizontal nystagmus, recovery from 
which is the rule. Any muscle palsy may 
be present; it is usually the lateral rectus 
that is paralyzed, less frequently there is 
a partial third nerve palsy due to a supra- 
nuclear lesion, and rarely the superior 
oblique muscle is inactive. The eyelids 
may be affected. Opsoclonia has been ob- 
served and may be an indication of early 
acute anterior poliomyelitis. Any pupil- 
lary abnormality may occur except dilated 
fixed pupils. (1 table, 22 references) 
Irwin Gaynon. 


Nielsen, J. M. Ophthalmoplegia externa. 
Bull. Los Angeles Neurol. Soc. 18 :197-199, 
Dec., 1953. 

Ophthalmoplegia externa is usually 
caused by myasthenia gravis, multiple 
sclerosis, cavernous sinus thrombosis, 
progressive muscular atrophy, muscular 
dystrophy, syphilis or encephalitis. Two 
cases of chronic ophthalmoplegia externa 
occurred in patients who at one time gave 
a positive reaction to the prostigmine 
test, but the response was not maintained 
under therapy. A patient without my- 
asthenia gravis may give a temporary test 
response and lead one astray in diagnosis. 

Irwin E. Gaynon. 


Payne, F. Neuro-ophthalmology. A.M.A. 
Arch. Ophth. 50 :644, 666, Nov., 1953. The 
related literature is reviewed. (65 refer- 


ences) G. S. Tyner. 

Prskavec, F. Symptoms and therapy of 
two newer eye diseases. Klin. Monatsbl. 
f. Augenh. 124 :49-58, 1954. 

The first entity, called “vegetative 
dystonia,” is a pathologic increase in the 
tonus of the ciliary muscle. The patients 
complain of visual disturbances and asthe- 
nopia, The overaccommodation is tested 
with the cobalt-light of Roessler. The 
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local treatment with digitalis is advo- 
cated. 

A nasociliary neuritis is the second con- 
dition described. It causes pain in and 
around the eye with photophobia and 
lacrimation, The treatment consists of 
local physical therapy together with the 
percutaneous and subcutaneous applica- 
tion of snake venoms. (7 graphs, 12 refer- 
ences) Frederick C. Blodi. 


Santos, E. Aureomycin in neuritic dis- 
eases. Arch. chil. de oftal. 10:40-41, Jan.- 
June, 1953. 

The author gives the clinical history 
and findings on two patients with retro- 
bulbar neuritis and one patient with a 
paresis of the left sixth cranial nerve. 
These disorders were thought to be 
caused by a virus. No other etiology could 
be found. The patients were given treat- 
ment with aureomycin for a few days; 
all recovered completely in a very short 
time. Walter Mayer. 


Sprofkin, Bertram E. Adie’s syndrome 
and the Adler-Scheie mecholy] test. Neu- 
rology 3:910-915, Dec., 1953. 

Three cases of Adie’s syndrome are pre- 
sented, one accompanied by psychoneuro- 
sis, one by amyotrophic lateral sclerosis, 
and the third by late latent lues. A review 
of the literature indicates that the second 
case is a unique association. The mecholy] 
test was considered to be quite reliable, 
and very useful in the differential diagno- 
sis of Adie’s pupil. (2 figures, 21 refer- 
encs) Harry Horwich. 


Wagener, Henry P. Pseudotumor cere- 
bri. Am. J. M. Sc. 227 :214-225, Feb., 1954. 

The author favors the term “intra- 
cranial hypertension of unknown cause” 
for the symptom complex characterized 
by papilledema and other signs of in- 
creased cerebrospinal fluid pressure in 
previously healthy persons without known 


cause. In this syndrome there are no signs 
of focal damage to the brain, and the men- 
tal state is bright and clear except when 
the pressure is very high. The spinal fluid 
is normal, except for the pressure; the 
ventricles are small and symmetrically 
placed; a bulging may appear after sub- 
temporal decompression, but disappears 
in a few weeks although it may recur. 
The prognosis is good except for possible 
optic atrophy, and no demonstrable cause 
is found even at necropsy, The author 
mentions a recurrent case controlled by 
antihistaminics, and thinks the condition 
is one of cerebral edema which may be 
due to various causes. Three-fourths of 
the reported cases occur in women, and 
papilledema can occur at the onset of 
menstruation. Otitic hydrocephalus-——a 
complication of otitis media—and throm- 
bosis of the lateral sinus and the superior 
longitudinal or sagittal sinus are other 
separate conditions. Treatment consists 
of restriction of fluid intake and dehydra- 
tion, and spinal punctures which are re- 
peated when necessary. If this is unsatis- 
factory or an optic atrophy appears, a sub- 
temporal decompression should be done. 
(42 references) Harry Horwich, 


14 
EYEBALL, ORBIT, SINUSES 


Hartmann, Karl. Symmetrical pseudo- 
tumors of the orbits in myelogenous 
leukemia, Klin. Monatsbl. f. Augenh. 124: 
38-45, 1954. 

Bilateral exophthalmus developed in a 
six-year-old girl with acute myelogenous 
leukemia. The cornea of the left eye de- 
veloped an exposure keratitis. Irradiation 
of the orbits reduced the exophthalmus 
for the remaining two months of life, (2 
figures, 16 references) 

Frederic C. Blodi. 


Nover, A., and Goebel, A. Bilateral ex- 
ophthalmus in rare systemic diseases. 


Klin. Monatsbl. 123 :29-38, 
1954. 

Three cases are reported. A 57-year-old 
man had a bilateral exophthalmos with 
Hand-Schuller-Christian disease. The pa- 
tient died without developing defects in 
the bony skull. The other two patients, a 
40-year old woman and a 60-year old man, 
were diagnosed as giant follicle lymphoma 
after biopsy of the orbital mass. (5 figures, 
1 chart, 34 references) 

Frederick C. Blodi. 


f. Augenh. 


Ocampo, A. O., Grammatico, A. D., 
Galante, E., and Taullard, J. A. Cho- 
lesteatoma of the orbit. Arch. oftal. 
Buenos Aires 28:289-296, July, 1953. 

Primary orbital cholesteatoma is a 
rare cystic tumor, which develops sub- 
periostally in relation to the roof of the 
orbit and produces a typical osseous de- 
fect which may be demonstrated radio- 
logically. Surgical removal may be re- 
quired if pressure symptoms or proptosis 
are serious enough to endanger vision or 
to preclude binocular vision. 

The case of a 62-year-old man is pre- 
sented, who suffered from a mild diabetes 
and exhibited a painless, slowly growing, 
tumor mass in the upper and outer part 
of the orbit. The eyeball was displaced 
forward and downwards; the exophthal- 
mos could not be reduced by digital pres- 
sure; convergence was seriously handi- 
capped and elevation abolished. Fundus 
examination showed a slight papilledema, 
as well as some retinal folds due to scleral 
indentation. Vision was unimpaired. 
Physical examination was negative, and 
only a slight hypercholesterolemia was re- 
corded. 

The tumor was successfully removed 
through a marginal orbitotomy, and sub- 
sequent pathological examination con- 
firmed the pre-operative, tentative diag- 
nosis of orbital cholesteatoma. (7 figures, 
8 references) A. Urrets-Zavalia, Jr. 
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Psenner, L. Additional remarks on 
the X-ray diagnosis of the skull. Klin. 
Monatsbl. f. Augenh. 124:89-93, 1954. 

The author elaborates on the paper of 
Gigglberger (Klin. Monatsbl. f. Augenh. 
121 :385, 1952). The linea innominata is not 
the densest part of the major wing of the 
sphenoid, but a tangential projection of 
a part of the lateral orbital wall. The 
oblique view of the orbit (Rhese) is im- 
portant for an evaluation of the apex of 
the orbit and of the optic canal. (3 figures) 

Ferderick C. Blodi. 


Rundle, F. F., Finlay-Jones, L. R., and 
Noad, K. B. Malignant exophthalmos; a 
quantitative analysis of the orbital tissues. 
Australasian Ann. Med. 11:128-135, Nov., 
1953. 

The orbital tissues from a patient with 
malignant exophthalmos were studied his- 
tologically and biochemically, and com- 
pared with those in normal and thyrotoxic 
subjects. In malignant exophthalmos there 
was a pronounced absolute increase in the 
bulk of the orbital tissues which depended 
wholly on enlargement of the extrinsic 
eye muscles, Individua! muscles were in- 
creased two to five times their normal 
weight. Histologically the muscle fibers 
were not increased in number but were 
swollen and degenerate; these changes 
were associated with much increase in the 
connective tissue elements. No increase in 
water content indicative of muscle edema 
was found. 

The changes in the orbital tissues in 
malignant exophthalmos differ consider- 
ably from those in thyrotoxicosis with or 
without eye signs. In classical Graves’ 
disease the exophthalmos is mainly pro- 
duced by a deposition of fat affecting the 
adipose tissue between the muscles. En- 
largement of the muscles makes a com- 
paritively small contribution to the total 
bulk increase. Further, the exophthalmos 
produced in guinea pigs by the injection of 
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thyrotropic hormone differs from both the 

mechanisms described above as it is de- 

pendent on edema of the orbital tissues. 
Ronald Lowe. 


15 
EYELIDS, LACRIMAL APPARATUS 


Farina, R. Plastic repair of superciliary 
alopecia, Arch. oftal. Buenos Aires 28: 
326-330, July, 1953. 

A most evident cosmetic blemish, ab- 
sence of the eyebrows, can be repaired 
more or less successfully, if unilateral, by 
rotating a hair-bearing pedicle taken from 
the intact brow. In bilateral cases, a free 
graft from the retro-auricular part of the 
scalp may be used; the graft has to be 
placed into the recipient bed in such a 
way that the hair will grow in the proper 
direction. (14 references) 

A. Urrets-Zavalia, Jr. 


Hughes, Wendell L. Aspiration of the 
lacrimal sac in acute dacryocystitis. 
A.M.A. Arch. Ophth. 50:188, Aug., 1953. 

Hughes refers to a report by Cusick 
where penicillin was injected into ‘the 
lacrimal sac by means of a hypodermic 
needle. Hughes describes his method of 
washing out the pus and instilling an 
antibiotic by means of a cannula through 
the punctum and canaliculus. He claims 
that one treatment will often control the 
acute attack, so that the obstruction of 
the nasolacrimal duct may be taken care 
of by a dacryocystorhinostomy. (1 refer- 
ence) R. W. Danielson. 


Lama San Martin, G. Acute non-sup- 
purative recurrent dacryoadenitis ascribed 


to infection in an impacted tooth. Arch. . 


chil. de oftal. 10 :42-43, Jan.-June, 1953. 
The author reports the clinical history 
and findings in a case of acute dacryoade- 
nitis, which cleared completely in a few 
days with jocal application of heat, and 
antibiotic treatment, but afterwards re- 


curred twice within a short period before 
an impacted tooth, found by X-ray exami- 
nation to be infected, was extracted. There 
was no further recurrence after the ex- 
traction. (1 figure) Walter Mayer. 


Leahey, Brendan D. Simplified ptosis 
surgery. A.M.A. Arch, Ophth, 50 :588-596, 
Nov., 1953. 

The author describes a method of cor- 
recting ptosis due to complete levator 
paralysis with normal frontalis action, The 
lid is suspended to the frontalis with a 
single 2-0 white silk suture. After resec- 
tion and advancement of the levator, the 
use of three temporary stay sutures from 
the lid margin to the eyebrow is valuable 
in obtaining an adequately wide palpebral 
fissure. (9 figures, 12 references) 

G. S. Tyner. 


Macomber, W. B., Wang, M. K., and 
Gottlieb, E, Epithelial tumors of the eye- 
lids. Surg. Gynec, & Obst. 98:331-342, 
March, 1954. 

Sixty cases of epithelioma of the lid are 
reviewed. The incidence was greatest in 
the sixth decade, and slightly higher in 
males, Sixty percent involved the lower 
lid, and twenty percent the inner canthus. 
Seventy percent were basal cell epithelio- 
mas, nine of which involved deep struc- 
tures. The authors preferred surgical 
treatment for various reasons which they 
list. The functional anatomy is briefly re- 
viewed, and then the types of procedure 
summarized. These were excision and 
closure, excision and full thickness skin 
grafting, excision and flap shift, radical 
excision with enucleation of the orbit, 
excision and subtotal and total eyelid 
reconstruction, and finally the author’s 
own technique of excision and total and 
subtotal reconstruction using stainless 
steel wire. This latter is a modification of 
the Hughes technique, is done in three 
stages, and may or may not be done with 
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eyelash transplantation, (16 figures, 16 
references) Harry Horwich. 


Taub, Eugene F. Diagnosis and treat- 
ment of carcinoma of the eyelids. J.A.M.A. 
154 9-12, Jan. 2, 1954. 

In a discussion of carcinoma of the eye- 
lids, 33 patients with 50 lesions, 36 of 
which were on the eyelids, are considered. 
Ten of the patients had been previously 
treated by other techniques. The author 
advocates scalpel biopsy under local an- 
esthesia, followed by thorough curette- 
ment of the base and margins of the 
lesion, taking care to clean out all the 
finger-like pockets. Then he irradiates the 
open wound immediately after removal of 
the diseased tissue, usually giving 1,500 to 
2,500 r of low voltage (100 Kv) unfiltered 
X-rays, or equivalent radium emanation. 
This achieves better than 95-percent cure. 
He considers ocular complications of this 
radiation to be unimpressive, except for 
the possibility of radiation cataract. He 
advises shielding to prevent this. (1 table, 
17 references) Harry Horwich. 


Truchot, P., Offret, G., and Chauvet, P. 
Radiography of the normal and pathologic 
nasolacrimal canal. Arch. d’opht. 13 :679- 
689, 1954. 

The authors employ a technique of 
radiography of the nasolacrimal canal de- 
veleoped by Brunetti, by Kopylow, and 
by Toth in which an ordinary dental film 
is placed in the mouth between the teeth 
against the check and perpendicular to the 
rays which come from above. An exposure 
of 110 to 120 milliseconds with 60 kW and 
20 mA is used. Interpretation of the films 
appears to be difficult but is described in 
detail with numerous photographs. In a 
good film only the bony contour of the 
lower orifice of the canal is sharp because 
it is close to the film. In the majority of 
cases it has an anterior-posterior diameter 
of 7 to 10 mm. and a transverse diameter 
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of 4 to 6 mm. The superior orifice also has 
an oval form but of a lesser diameter 
(A. P. diameter 4 to 5 mm., transverse di- 
ameter 2 to 4.5 mm.). It is more difficult to 
measure. In a case of chronic dacryocys- 
titis, films revealed a canal of very small 
diameter which no doubt favored the de- 
velopment of the stenosis. The films were 
found to be useful in revealing the lesions 
of periostitis secondary to syphilis, 
atrophic rhinitis, or repeated probing. The 
authors conclude that the method merits 
a place of choice among the various tech- 
niques available for exploration of the 
nasolacrimal passages. (18 figures, 18 
references) Phillips Thygeson. 
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Krohmer, J. S., Thomas, C. I., Storaasli, 
J. P., and Friedell, H. L. Detection of 
intraocular tumors with the use of radio- 
active phosphorus. Radiology 61 :916-921, 
Dec., 1953. 

Thirty-two ocular lesions were studied, 
using a Geiger counter with a special 
small end-window. Counts were made im- 
mediately after intravenous injection of 
500 microcuries of P**, and then repeated 
several times. The counter was applied 
directly over the lesion when possible, and 


‘then over the opposite pole. After enuclea- 


tion, histologic sections and radioauto- 
graphs were prepared, and samples of the 
tumor, sclera, retina and lens were as- 
sayed for radio-activity. The authors con- 
cluded that a selective uptake ratio of over 
1.4 in the anterior segment was very sug- 
gestive of tumor, and less than 1.2 was 
strongly against it. Posterior lesions were 
not as definite, since 5 mm. or more be- 
tween the tumor and counter was found 
to be very unsatisfactory. (2 figures, 1 
table, 7 references) Harry Horwich. 


Lagos, Eduardo J. J. Tumors of the 
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limbus and ocular adnexa. Arch. oftal. 
Buenos Aires 28 :385-398, Sept., 1953. 
The author published an essay on this 
same subject in 1936, and mentions all 
tumors of the limbus or of the adnexa he 
has seen since. He also summarizes the 
findings and opinions of many other 
authors. He recommends that a biopsy be 
done. If the results show that the tumor is 
of a malignant type, early extirpation is 
advised. The area is then treated with 
radium therapy, especially if the pathol- 
ogist’s report shows that it was an epi- 
thelioma. If the tumor is situated at the 
limbus, the radium application should be 
made in a tangential way, in order to pre- 
vent injury to the lens. If necessary, the 
patient may be given another series of 
radium applications three months later. (5 
figures) Walter Mayer. 


Mann, I., Yates, P. C., and Ainslie, J. P. 
Case notes: unusal case of double primary 
orbital tumor. Brit. J. Ophth. 37 :758-762, 
Dec., 1953. 


Surgical removal of an astrocytoma of 
the left optic nerve in a child was followed 
by deep X-ray therapy. The globe was 
left in situ, but the treatment was fol- 
lowed by a deep X-ray burn. Six years 
later the diagnosis of meningioma arising 
from the dura over the left frontal lobe 
was made. Although considerable destruc- 
tion of the frontal bone was present, the 
tumor was apparently removed com- 
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pletely. Nine months later the meningioma 
was found to have recurred so extensively 
that removal was not possible even 
though an exenteration was done. Six 
months after the last operation (15 
months after the primary meningioma 
was found) the patient died. The litera- 
ture on multiple primary tumors, which 
are very rare, is reviewed. 


Orwyn H., Ellis. 


Miller, Horst. Diffuse choroidal tumor 
with the clinical picture of a focal chorio- 
retinitis. Klin. Monatsbl. f. Augenh. 124: 
45-49, 1954. 

A 53-year-old man complained of loss 
of vision in one eye. The ophthalmoscopic 
picture was interpreted as chorioretinitis, 
but when the eye was enucleated two 
years later, a flat, diffuse tumor of the 
choroid was found. This was diagnosed as 
a neuro-ectodermal tumor. (3 figures, 8 
references) Frederick C, Blodi. 


17 
INJURIES 
Glees, M. Ocular injuries of boxers. 
Klin. Monatsbl. f. Augenh. 124:101-103, 
1954. 


This is a short review of pugilistic in- 
juries to the eye. Practically any part of 
the eye can be injured and the protection 
by the superciliary arc is only a relative 
one. (3 references) 

Frederick C. Blodi. 
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Edited by Donacp J. Lyte, M.D. 
601 Union Trust Building, Cincinnati 2 


News items should reach the editor by the 12th of the month. To receive adequate publicity, however, 
notices of postgraduate courses and meetings should be received at least three months before the date 
of occurrence. 


Deatus 


Dr. Charles Edward Bauer, Poughkeepsie, New 
York, died December 9, 1953, aged 61 years. 

Dr. Vernon Alaska Chapman, Palm Springs, 
California, died January 15, 1954, aged 80 years. 

Dr. George Lester Kilgore, San Diego, Cali- 
fornia, died January 13, 1954, aged 51 years. 

Dr. Avery De Hart Prangen, Rochester, Minne- 
sota, died January 30, 1954, aged 63 years. 


ANNOUNCEMENTS 


ORTHOPTIC EXAMINATIONS 

The annual examination of orthoptic technicians 
by the American Orthoptic Council will be con- 
ducted in July and September, 1954. 

The written examination will be nonassembled 
and will take place on Thursday, July 22nd, in cer- 
tain assigned cities and offices, and will be proctored 
by designated ophthalmologists. 

The oral and practical examinations will be on 
Saturday, September 18th in New York City, just 
preceding the meeting of the American Academy 
of Ophthalmology and Otolaryngology. 

Applications for examination will be received by 
the office of the secretary of the American Orth- 
optic Council, Dr. Frank D. Costenbader, 1605 22nd 
Street, N.W., Washington 8, D.C., and must be 
accompanied by the examination fee of $30.00. 
Applications will not be accepted after June 1, 
1954. 


Eves Neepep 


The Uveitis Laboratory, Medical Research, De- 
partment of Ophthalmology, University of Cali- 
fornia Medical Center, San Francisco 22, California, 
urgently requests all physicians to send freshly 
enucleated eyes from cases of diffuse uveitis, irido- 
cyclitis, and chorioretinitis for cultural and patho- 
logic studies. The eyes should be placed in a sterile 
bottle, not fixed in formalin, and sent as quickly as 
possible, air express collect, to Dr. Michael J. 
Hogan, director, Francis I. Proctor Foundation 
for Research in Ophthalmology. A complete re- 
port will be sent on each specimen received. 

They would also like to obtain formalin-fixed 
specimens of similar eyes for pathologic study. 


Depication Proctor LABORATORIES 


The Department of Ophthalmology of the Uni- 
versity of California School of Medicine at San 
Francisco announces the dedication on September 
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29. September 30, and October 1, 1954, of the new 
laboratories of the Francis I. Proctor Foundation 
for Research in Ophthalmology which was estab- 
lished in 1946 by Mrs. Proctor in memory of her 
husband. 

These laboratories, whose construction was made 
possible through the generosity of Mr. and Mrs. 
Berthold Guggenhime, occupy an area of 3,000 
square feet in the new Medical Sciences Building 
which is nearing completion. They will provide fa- 
cilities of ophthalmologic research in microbiology, 
pathology, physiologic chemistry, and physiologic 
optics. Other research activities of the Foundation 
will be conducted in the E. S. Heller Laboratories 
which were donated in 1941 for research in ophthal- 
mology and have been temporarily occupied by the 
Proctor Foundation pending the completion of the 
new building. 

On Wednesday afternoon, September 29th, the 
staff of the Department of Ophthalmology and of 
the Proctor Foundation will hold open house at 
the new laboratories, and on Thursday and Friday 
a two-day scientific program will be presented at 
the Morrison Auditorium in Golden Gate Park. 

The guest speakers will include Sir Stewart 
Duke-Elder, London; A. Franceschetti, Geneva; 
Giambattista Bietti, Parma; Josef Bock, Graz; 
Norman Ashton, London; M. Puig Solanes, Mexico 
City; Hugh L. Ormsby, Toronto; Frederick H. 
Verhoeff and David G. Cogan, Boston; Alan C. 
Woods and Jonas S. Friedenwald, Baltimore; Al- 
gernon B. Reese, New York; Derrick Vail, Peter 
C. Kronfeld, and Georgiana D. Theobald, Chicago ; 
Kenneth C. Swan, Portland, Oregon; Col. John H. 
King, Jr., Washington, D.C.; and S. Rodman Irvine, 
Beverly Hills, California. On Thursday evening 
Dr. Ludwig von Sallmann will deliver the Ninth 
Francis I. Proctor Lecture. 


MISCELLANEOUS 


Awakrpep Lestre DANA MEDAL 

At a meeting of the National Society for the 
Prevention of Blindness held recently in Saint 
Louis, Mrs. Audrey Hayden Gradle was awarded 
the Leslie Dana Medal of the Saint Louis Society 
for the Prevention of Blindness for outstanding 
work in the cause of blindness prevention. At the 
1946 Chicago meeting of the American Academy 
of Ophthalmology and Otolaryngology, Mrs. 
Gradle’s husband, the late Dr. Harry S. Gradle, 
was also presented with the Leslie Dana Medal. 
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In 1952, at the meeting of the 1V Pan-American 
Congress of Ophthalmology in Mexico City, Mrs. 
Gradle was elected an honorary member of the 
Pan-American Association and was made executive 
director of Prevention of Blindness activities. 


Howe Lecture 


Dr. Frank B. Walsh, associate professor of oph- 
thalmology, Johns Hopkins University and Hos- 
pital, Baltimore, gave the Howe Lecture oi Oph- 
thalmology, on April 20th, at the Harvard Medical 
School. The lecture is given under the auspices of 
the Howe Laboratory of Ophthalmology. The sub- 
ject of Dr. Walsh’s address was “A clinical study 
of several third-nerve lesions.” 


SocretTies 
NASSAU SPEAKER 


Dr. Isadore Givner, New York, presented a 
paper on “Ocular infections” before the Nassau 
Ophthalmological Society on April 26. 


New Yorx«K OFFICERS 


Officers of the New York Ophthalmological So- 
ciety for 1954 are: President, Dr. Osborn P. Per- 
kins; vice-president, Dr. Brittain F. Payne; sec- 
retary-treasurer, Dr. Harold W. Brown. Members 
of the Committee on Admissions are: Dr. Guernsey 
Frey, Dr. Gordon M. Bruce, Dr. Frank C. Keil, 
Dr. Rudolf Aebli, and Dr. Wendell L. Hughes. 


Untrrep KINGDOM MEETING 


The annual congress of the Ophthalmological 
Society of the United Kingdom was held at the 
University of Durham, Newcastle upon Tyne, on 
April 22nd, 23rd, and 24th. At the opening session, 
the Nettleship Medal was awarded to Dr. Norman 
Ashton. On the program were: 

Discussion: “Inflammatory vascular diseases af- 
fecting the eye,” with Mr. R. C. Davenport, Dr. 
S. P. Meadows, and Prof. J. B. Duguid acting as 
openers. Two symposiums were held: “The changes 
in the incidence of the eye affections of coal miners 
in the last 25 years” (Openers: Dr. Dorothy Camp- 
bell, Mr. W. J. Wellwood Ferguson, and Dr. G. I. 
Scott) ; and “Gonioscopy after glaucoma operations” 
(Openers: Mr. H. E. Hobbs and Mr. J. H. Red- 
wood Smith). 

Papers were presented by: Mr. A. J. B. Gold- 
smith, “Cyclodiathermy”; Mr. George Black, “Ob- 
servations on the diagnosis of orbital tumors”; Dr. 
G. V. T. Matthews, “Sun navigation in birds”; 
Mr. Eugene Wolff, “The blood supply of the 3rd, 
4th, and 6th cranial nerves”; Mr. D. P. Greaves, 
“Experimental penetrating keratoplasty”; Mr. E. C. 
Glover, “The results of cataract surgery at Moor- 
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fields in 1949”; and “Congenital vascular veils in 
the vitreous,” Mr. A. MacRae. 

Short demonstrations were given by: Mr. A. 
Seymour Philps and Dr. P. Hansell, “Keratog- 
raphy”; Mr. A. T. G. Evans, “Essential atrophy 
of the choroid with ataxia and a strong family 
history of similar conditions” (introduced by Mr. 
H. Vernon Ingram); Mr. J. Frankenthal, “Large 
cyst of the iris following lens extraction” (intro- 
duced by Mr. Arthur Smith) ; Mr. P. J. L. Hunter, 
“An unusual bilateral case of lymphosarcoma of 
the orbit”; Mr. FE. F. King, “Two cases of sec- 
ondary carcinoma of the choroid”; and Mr. P. D. 
Trevor-Roper, “Symmetrical metastases in the 
angles of the anterior chambers.” 

The following films were shown: “Retinal de- 
tachment,” Prof. H. M. Dekking; “Advancement 
and resection of the levator for correction of con- 
genital ptosis,” Dr. G. I. Scott; “Keratoplasty,” Mr. 
A. G, Leigh; “The miner at work,” Mr. H. Ver- 
non Ingram. 


Pupcet SOUND ACADEMY 


Officers of the Puget Sound Academy of Oph- 
thalmology and Otolaryngology are: President, 
Dr. Carl D. F. Jensen; president-elect, Dr. William 
H. Ludwig; secretary-treasurer, Dr. Willard F. 
Goff. 


KANSAS CITY MEETING 


On the ophthalmology program of the April 
5th and through April 9th meeting of the Kansas 
City Society of Ophthalmology and Otolaryngology 
held at the University of Kansas Medical Center, 
Kansas City, Kansas, were: 

Dr. Larry L. Calkins, “Clinical pathologic con- 
ference”; Dr. William F. Hughes, Jr., Chicago, 
“Differential diagnosis in iritis and uveitis”; Dr. 
Dick H. Underwood, “Optic-nerve pathology”; Dr. 
Francis Heed Adler, Philadelphia, “Diagnostic ex- 
amination in strabismus”; Dr. A. N. Lemoine, Jr., 
moderator, “Symposium on refraction problems” ; 
Dr. Adler, “Treatment of strabismus”; Dr. James 
T. Robinson, “Diagnosis and management of 
ptosis”; Dr. John W. Unruh, “Gonioscopy”; Dr. 
Hughes, “Treatment of iritis”; Dr. A. N. Lemoine, 
Jr., moderator, “Symposium on diagnosis and treat- 
ment of acute ocular pain”; Dr. Leonard Christen- 
sen, “New drugs in the treatment of glaucoma.” 

Dr. A. N. Lemoine, Jr., “Neurologic fields”; Dr. 
Otto H. Elser, “Diabetic changes in the eye”; Dr. 
Christensen, “Pathologic studies of ocular surgery 
complications”; Dr. Jerome A. Hilger, “Endo- 
lymphatic hypertension and its treatment”; Dr. 
G. O. Proud, moderator, “Case presentation and 
panel discussion”; Dr. Hilger, “Facial injury.” 
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urpose of the Guild 


@ The aim of the Guild of Prescription 
Opticians of America is to advance the 
science of ophthalmic optics through 
the development of a country-wide 
ethical optical dispensing service that 
comprehensively meets the needs of 
the Eye Physicians and their patients; 
and to educate the public to the fact 
that the Eye Physician-Guild Optician 
type of eye service truly renders the 
most desirable form of eye care. 


This statement of the Guild's purpose is reprinted from the cover of the REFER- 
ENCE LIST OF GUILD OPTICIANS, a geographical index of all our members. 
If you would like a copy, just drop a two-penny post card to 


The Guild of Prescription 


110 E. 23rd Street New York (10) N.Y 
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Opticians of America, Inc. 
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This Improved Mueller 
GIANT EYE MAGNET 
Is Better—Safer—Than Ever! 


Equipped with Spark-Free, Noiseless Selenium 
Rectifier—and Explosion-Proof Footswitch 


Particularly where industrial injuries are frequent, the 
Giant Eye Magnet is essential equipment for the hos- 
pital, clinic, first aid room. The most powerful magnet 
of its type ever built, it is so flexible, so easily con- 
trolled, that it is actually a precise instrument capable 
of the most delicate maneuvering. It is adjustable in 
height, direction and tilt, tip-proof, will not slip from 
any set position. Shockproof to patient and operator. 
Equipped with sterilizable probe tip and rheostat 
power control. Rolls easily on noiseless casters. Avail- 
able with or without rectifier, for AC or DC operation, 
it is not expensive. 


Write For Prices and Delivery Information 


OV Mueller & &- 330 SOUTH HONORE STREET 
6 ° CHICAGO 12, ILLINOIS 


GREEN'S ELECTRIC TREPHINE 


IMPROVED MODEL BY DAVID KADESKY, M.D. 


The instrument simplifies the operation of trephining for Glaucoma or Corneal Transplantation. 
Blades are provided with a shoulder that prevents penetration beyond 1.1 mm., and are 
available in 14% mm., 4.5, 4.6, 5.5, 5.6, 6.5, 6.6, mm. diameters. 


Trephine, case, and two 1% mm. blades 


PARSONS OPTICAL LABORATORIES, INC. 
518 Powell Street San Francisco 2, Calif. 
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SURGICAL INSTRUMENTS CO., INC., 
520 FIFTH AVENUE, NEW YORK 36, N. Y. 
LONDON ESTABLISHED 1875 PARIS 


LEBENSOHN NEAR VISION TEST CHART 


(Revised 1947) 


The use of both sides of this substantial chart permits 
the presentation of a wide variety of tests that will be 
found useful in office or clinic. Basically a miniature 
Snellen chart, it gives precise reading acuity expressed 
as distance equivalent, decimal or visual efficiency. 


The newest edition has an accommodation or near test 
that is positive but simple to use; a duochrome test 
for near and a bead chain for fixing the working dis- 
tance at 35 cm. The chart has reading types in English 
and Spanish, with type sizes and Jaeger equivalents as 
well as a near test for illiterates. 


Two sides as illustrated, in plastic covered frame with 
hanger and measuring chain. 


Cat. No. B-4285 Price $7.50 


WHAT THEY ARE. A general discussion 

of the design, construction and uses of 
the improved Spectels. An outline of their 
devel t. © isons of the two 


P 


mognifications and descriptions of the 
various trial sets. Bulletin 302. 


HOW THEY ARE PRESCRIBED. Twelve 

pages of factual information on the appli- 
cation of telescopic spectacles. Case his- 
tories. Bulletin 304. 


TRIAL PROCEDURE. A concise, step-by- 
step outline of the trial procedure which 
has been found effective. Bulletin 303. 


TRIAL SETS. Complete descriptions and 
illustrations of the four different trial sets 
available. Form 85. 


PRICES of Specte! telescopic spectacles, 
frames, trial sets and accessories are 
given in Form 7146-A. 


This literature is available from your supply house or from 


Distributed in Canede by 
Imperial Opticol Compony 


CORPORATION 


30 CHURCH ST., NEW YORK 7, N.Y. 
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SPECTACLES \ 
(with Coated Lens) 
@ 
Plant: Northampton, Massachusetts 
New York / 
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BERENS SQUARE PRISMS 


These prisms have many advantages over glass 
WILL NOT BREAK OR CHIP ¢ LIGHT IN WEIGHT ¢ LOWER COST 
CAN BE REPOLISHED 
These advantages make them ideal for rental sets to patients for 
prism exercise, are available in any combination with or without leather 
covered cases, prices on request. 
Made in six standard sets: 
No. S-4 1 each 5-10-15-20 No. S-6 2 each 10-15-20 
No. 8-8 2 each 5-10-15-20 No. SS-8 1 each 3-5-8-10-12-15-20-25 
No. S-16 1 each %4-1-2-4-6-8-10-12-15-20-25-30-35-40-45-50 
No. §-22 leach 
50 Available at all optical and surgical suppliers. 
Manufactured by 
4920 N. Lawrence St. R. O. GULDEN Philadelphia 20, Pa. 


Our new complete brochure is now available 


Anticipate the needs of your patients 

before they come to you. Let your Benson a , 

representative show you what we believe to He'll be able to supply GI5in bifocals and trifocals, 

be the widest selection of sun glasses in the field. and single vision in uniform density . . . Bifocals 

and trifocals of your choice in greens 2 and 3 in 

regular size as well as LARGE sun glass size . . . And, in addition, a full line of the popular AO CALO- 
BARS and B & L RAY-BANS plus hundreds of beautifully laminated frames (plain or with precious 
metal trim) in plano and prescription form. 


In case the B. sales rep tat 
you. inquire at any Benson Laboratory 7 
the complete line of B aun g 


Executive Offices @ Minneapolis, Minn. 
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Iris Scissors 
extremely delicate, short 
blades, angled on fiat. 

Stainless Stee! 
$20.00 


Lawton Eye Instruments 


are made exclusively in Germany under conditions most 
favorable to precision workmanship. Each instrument bearing 
the Lawton trademark reflects the skill and knowledge of 
generations ot expert instrument makers. 

The Lawton Company offers a complete assortment of correct, 
new patterns, as requested by leading American surgeons. These 
instruments are sold through authorized surgical supply houses 
carrying representative stocks, and are thus made available 
throughout the country for your selection and immediate service. 
Visit your local dealer for further information about Lawton in- 
struments. He is well equipped to give you prompt service. 


ateLAWTON Company 


Llustrated in actual size 425 FOURTH AVENUE NEW YORK 16, N. Y. 
Stainless Steel $21.00 , 


OPHTHALMIC INSTRUMENTS 
OF PRECISION 


15 WIGMORE STREET, 
LONDON, W.1. 
ENGLAND. 
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THE UNIQUE 
GOLDMANN SLIT LAMP 


* One Arm Control 
* Hruby Lens for Fundus Exam- 
ination 
Many Other Advantages 


U.S. Agents Also for: 
Perimeters, Ophthalmometers and 
Other Ophthalmological Equip- 


ment. 


ALFRED P. POLL 


Dispensing Opticians 


Trade in Allowance for Poser and Universal Lamps 4° WEST 55TH STREET, NEW YORK 19, N.Y. 


GREINER & MUELLER 
Expert makers 
of artificial human eyes 
GLASS & PLASTIC 
55 Washington St. . . . Chicago 2, Ill. 
Phone FR 2-444 
Branches at Kansas City, Mo., Detroit, Mich. 
Eye making has been a family tradition 
with us since 1835. 


1. Free From Danger of Injury to The Eyes. 
2. Will Not Fall Out of The Eye. 


3. Safe For All Sports, Including Swimming. 
4. Custom Made to Fit The Eye. 


WRITE FOR BROCHURE 


laboratories 
49 EAST 51st STREET © NEW YORK 22, N.Y. 
Migs. of all Types of Contact Lenses 
BRANCHES IN ® 


PHILADELPHIA ... MONTREAL . . . LONDON 
JOHANNESBURG . . . SHANGHAI 
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XXXI AMERICAN JOURNAL OF OPHTHALMOLOGY 


TRANSACTIONS 
OF THE 


_A MERICAN 


OPHTHALMOLOGICAL SOCIETY 


89TH ANNUAL MEETING, 
HOT SPRINGS, VIRGINIA, 1953 


These twenty-one papers represent new findings and research in ophthalmology. 
Each paper presents in detail the experimental and clinical evidence on its sub- 
ject, and is followed by a summary of the discussion that took place at the meet- 
ing. The volume also includes the minutes of the eighty-ninth annual meeting 
and theses of candidates accepted for associate membership in the American 
Ophthalmological Society. 775 pp., illus. April. $18.00. 


Columbia University Press 
2960 Broadway « New York 27 


POSTGRADUATE COURSE and SUMMER CONVENTION OF THE 
COLORADO OPHTHALMOLOGICAL SOCIETY at the 
UNIVERSITY OF COLORADO MEDICAL CENTER 
Denver, Colorado 
July 26, 27, 28, 29, 1954 
The program will consist of lectures, seminars and demonstrations of interest to both the specialist and the 

practitioner caring for Eye Diseases. 
Registration will be open to all members of the Society and qualified physicians on a limited membership 
basis. Tuition $40.00. 
mem. AQ. to attend and combine an intensive review of advances in this specialty with your summer 
Complete program and details will be mailed upon request addressed to: 
Director of Graduate and Postgraduate Medical Education 


Universtiy of Colorade School of Medicine 
4200 East Ninth Avenue, Denver 20, Colorado 


“OPHTHALMIC LITERATURE” 


AN ABSTRACT JOURNAL IN ENGLISH OF THE WORLD'S 
CURRENT LITERATURE ON OPHTHALMIC SUBJECTS 
Indispensable to the busy practitioner for quick reference and timely useful 

information. 
“Ophthalmic Literature” and Index (8 numbers) Yearly subscription—Four 
Guineas ($13.50 U.S.A.). Published by British Medical Association. 

U. S. A. Agent 


GRUNE & STRATTON, INC. 
381 Fourth Ave., New York 16, New York 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


_Announcing 


TWO VOLUMES A YEAR 
FOR THE SAME PRICE 


$12.00—Domestic 
14.00—Foreign 


Beginning with the July 1954 issue the 
American Journal of Ophthalmology passes 
another milestone by publishing two volumes 


a year instead of one. 


Please note: The index for volume 37 will be 
published in the June 1954 issue. 


American Journal of Ophthalmology 
644 North Michigan Avenue 
Chicago 11, Illinois 
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BRITISH JOURNAL OF 
OPHTHALMOLOGY 


Published monthly by 
The British Medical Association 
Annual Subscription $13.50 


OPHTHALMIC LITERATURE 


A comprehensive quarterly abstract of 
ophthalmology and cognate literature. 
Annual Subscription $13.50 


Subscriptions to: 
GRUNE AND STRATTON, INC. 
881 Fourth Avenue 
New York 16 


New York, U.S.A. 


OPHTHALMIC ADJUNCTS 


Plastic Prism Bar 


This pocket size plastic 
Prism Bar originated by 
Austin BELGarp contains 
3-5-10-15-20 prism diop- 
ters. Ideal for office or 
patients’ home use. 


Each $11.00 


Stereoscopic Charts 


BY GCUIBOR 


Can be used with Stereocampimeter. 


Synoptoscope, Rotoscope and similar 


instruments ; also with Stereoscope. 


For Adults and Children. 
Set $4.75 


This adjunct combines black plastic for occlusion and red plastic for the 9 field 
muscle test. Designed by AUSTIN BELGARD 


OPHTHALMIC OPTICIANS 
SERVICE 


Each $5.00 


INC. 


Medical Center Office: 109 N. Wabash, at Washington 
| 1920 W. Harrison St., at Ogden. ‘formerly Belgord, inc) 9th Floor STate 2-5362 
CHICAGO, ILLINOIS 
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Dual Purpose Occluder & Red Glass 


AO 
MONOPLEX 
SERVICE 


comprehensive 


The making of superior artificial 
eyes is but one of many AO Monoplex 
services. Through constant research, 
AO has developed a comprehensive 
program that offers the latest in 
prosthetic materials and techniques. It is 
a flexible, far-reaching program that 
provides efficient service in the following: 


Optical 


MUSCLE ATTACHED BURIED IMPLANTS (o!! types) 


PLASTIC BEREN'S SPHERES 


CONFORMERS FOR POST-OPERATIVE USE 


ALL-PLASTIC ARTIFICIAL EYES stock 


modifications 
custom 


For complete information write Monoplex Division, 


American Optical Company, Southbridge, Massachusetts 
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